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DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS

WASHINGTON. D.C. 20314

RE PLY TO
ATTENTION OF;

DAEN-CWE-DS 23 February 1981

SUBJECT: Instruction Reports K-80-6, K-80-7, and K-81-3: The Basic User's
Guide, User's Reference Manual, and Validation Report for a Com-
puter Program for Design and Analysis of Inverted-T Retaining Walls
and Floodwalls (TWDA)

All Corps Elements with Civil Works Responsibilities

I. The subject reports document a computer program for analyzing and
designing reinforced concrete retaining walls and floodwalls. Ihis computer
program was developed according to specifications provided by the members of
the Computer-Aided Structural Engineering (CASE) Task Group for T-Walls. As
is the goal with all CASE tasks, the intent is to make an organized, cost-
effective computer solution available to the Corps' designers for use when

tie need arises.

2. Engineers will be readily able to tell by the description of the program
and by the examples given in the reports of the applicability toward their

needs. Detailed documentation of the program may be obtained from the
Engineering Computer Programs Library (ECPL) of the U. S. Army Engineer
Waterways Experiment Station (WES), Vicksburg, Miss.

3. We strongly encourage the use of this program where applicable throughout

the Corps.

FOR THE CHIEF OF ENGINEERS

I DA. DUSCHA
I Chief, Engineering Division

Directorate of Civil Works

Lj
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b. Design for minimum cost including excavation, backfill, slab concrete,
and stem concrete, with inputted unit costs. Default is to design for
minimum concrete volume.

c. Multiple soils strata may be used as existing and/or backfill earth.
Either Coulomb's equation or trial wedges may be used to get active
earth pressures.

d. Multiple slopes may be used to model existing and/or finished grade
surfaces.

e. Time-sharing printout is limited to the minimum needed by the user to
make his design decisions. A full analysis report is available in an
optional output file that may be listed on any terminal.

f. The program is structured to permit easy updating as criteria change.

. Up to 10 load cases may be used. The user does not need to reenter
any data by hand into subsequent runs.

h. The 1977 edition of ACI code 318 is used. Default procedures conform
to the Corps oF Engineers' Engineer Manuals in effect in 1980. The
user may, however, dirpct the program to change many of the standard
procedures as needed. I

i. Earthquakes may be considered using an acceleration factor that is
applied to the static load.

j. Input data and output results may be displayed on a Tektronix 4014
terminal.

k. Multiple surcharges may be included in the data.

The program is divided into three major sections: the executive command
phase, the stability group of modules, and the structural group of modules:

a. The executive command phase is where the program starts executing and
where it returns to after running the computational modules. Commands
and data are entered in this phase of the program.

b. The stability group of computational modules computes active earth
pressures and determines overturning and sliding stability.

C. The structural group of computational modules performs a stress analy-
sis of the wall or designs for minimum slab thicknesses.

The philosphy of TWDA is to (a) ensure minimum-cost adequate design based
on current codes and criteria, independent of the user's experience, and to
(b) promote the use of personal judgment and imagination through man-machine
interaction.
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PREFACE

This manual describes .n detail the use of TWDA, a computer pro-

gram for design and analysic of inverted-T retaining walls and flood-

walls. The program is a product of the Computer-Aided Structural Engi-

neering (CASE) Project of .he Office, Chief of Engineers, U. S. Army

(OCE), and of the Computer-Aided Structural Design (CASD) Project of

the U. S. Army Engineer Division, Lower Mississippi Valley (LMVD).

Mr. William A. Price, Chief, Computer-Aided Design Croup (CADG),

Automatic Data Processing (ADP) Center, U. S. Army Engineer Waterways

Experiment Station (WES), provided the overall design of the program

and led the program development team. The program and this manual were

written by Mr. Price and Messrs. Robert L. Hall, H. Wayne Jones, Reed 1..

Mosher, and Michael E. George, all of the CADC. The work was managed

and coordinated by Dr. N. Radhakrishnan, Special Technical Assistant,

ADP Center, assisted by Mr. Paul K. Senter, CADG. Mr. Donald L.

Neumann was Chief of the ADP Center. Mr. Donald R. Dressler was the

point of contact in 0CE.

The program was writLen according to specifications provided by

the members of the CASE Task Croup on T-Walls and of LMVD's CASD Commit-

teo and by other Corps personnel:

CASE Task Group on T-Walls

Victor M_ Agostinelli, LMVD (Chairman)

Terry C. Cox, LMVD

Alvis Eikqtrems, North Atlantic Division
Stacey Anastos, North Atlantic Division

,Joseph V. Milliorn, formerly with New Orleans District

Raymond Veselka, Galveston District

LMVD's CASI) Committee

Victor M. Agostinelli, LMVD (Chairman)
Arvis R. Dennis, Vicksburg District

Clifton C. Hamby, Vicksburg District
Sefton B. Lucas, Memphis District

Joseph Barber, Memphis District

James G. Bigham, New Orleans D)istrict
Joseph V. Milliorn, formerly with New Orleans District

lames J. Smith, St. Louis District
Thomas J. Mudd, St. Louis District

$i



LMVD's CASD Committee (Continued)

James Cronin, St. louis District

Carl ton Smith, St. louis District

O(: ( DAEN-CWF-DS) PersonnelI

Ke ith 0. O'Donnell, former Chief, Structural Engineering Section

(ret ired)
Donald R. Dressler
Lucian G. Guthrie

ther Corps Personnel

(arl E. Pace, Structures laboratory, WES
illiam A. Price, ADP Center, WES

James D. Wall, South Atlantic Division

The following WES personnel contributed to the coding of the pro-

gram: Messrs. Price, Hall, .Jones, Mosher, and George of the CAD and

Messrs. Edward F. O'Neil Ill and Roy E. Campbell of the Structures l.ab-

oratory. Dr. William P. l)awkins, Okl ahoma State Universitv, and

Dr. ichael W. O'Neill, Universitv of Houston, contributed routines

utinder contract to WES.

A basic user's guide and a program validation report will also

be published on TWDA. Copies of the Program Criteria Specificat ions

Document are available from LMVD.

Directors of WES during the development of this program and the

publication of this use-'s guide were COI, J. 1.. Cannon, CE, and

COL, N. P. Conover, CE. Technical Director was ,Mr. F. R. Brown.

ii



HOW TO USE THIS BOOK

Instructions for the preparation of data are presented in four
ways. The user is urged to make himself aware of all fo,'r presentations
and select the one that best meets his particular needs:

1. For the beginning user: Paragraph 12-3, Data Preparation
Checklist. See especially paragraph 12-3-12.

2. Data arrangement reminder: Paragraph 12-2-10. This and the

list of commands in paragraph 2-3-1 are available while the program is
running by typing a question mark (?) as a command.

3. List of data lists and the variable names in them: Paragraph
12-2 and Figures 3-1 through 3-5. This is intended for use as a check-
list for the experienced user.

4. Detailed data definitions, arranged by data list: Chapters 2
and 3, plus the first part of each of Chapters 4 through 8.

A pull-out summary of all data lists is given at the end of Chapter 12.

MAJOR CONTENTS

Chapter Title

1 INTRODUCTION

2 EXECUTIVE COI'ThAND/I)ATA ENTRY PHASE

3 DATA FOR ALL MODULES

4 MODULES SA AND St'--ACTIVE EARTH PRESSURES

5 MODULE FA--FOUNDATION STAB1I ITY ANALYSIS

6 MOI)ULE FD--FOUNI)ATION STABI .ITY DESIGN

7 MODULE WA--(WORKIN ,) STRESS ANAIYSIS

8 MODULE VD--(WORKIN(;) STRESS DESIGN

9 MOI)UIE UA--(1I','IMAI) STRENGTH ANALYSIS

10 MOI)I.E UE-- (UTIMATE) S'TR EN;TH BES I GN

11 LINKA;E BE'IWEEN FA/Fl) STABILITY AND \,/W,7 /UA/ D
STRESS ANAYSIS/MESIGN MODULES

12 DATA LISTS AND OTHER TABULATIONS

13 GRAPHICS DISPI.AY OF MIAA AND RESULITS

14 EXAMPLES

iii
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CONVERSION FACTORS, INCH-POUND To METRIC (SI)
UNITS OF M EASUREIENT

Inch-pound units of measurement used in this manual can be converttd to

metric (SI) units as follows:

Multiply By To Obtain

cubic yards 0.7645549 cubic metres

feet 0.3048 metres

inches 2.54 centimetres

pounds (force) 4.448222 newtons

pound (force)-feet 1.355818 newton-metres

pounds (force) per foot 14.5939 newtons per metre

pounds (force) per square foot 47.88026 pascals

pounds (force) per square inch 6.894757 kilopascals

pounds (mass) per cubic foot 16.01846 kilograms per cubic metre

square inches 6.4516 square centimetres

x



ELECTRONIC COMPUTER PROGRAM ABSTRACT

TITLE OF PROGRAM PROGRAM NO

TWDA - T-Wall Design Analysis (CORPS No. X0053) 713-F3-RO-027

PREPARING AGENCY

U. S. Army Engineer Waterways Experiment Station, ADP Center, CAI)(;

AUTHOR(S) William A. Price, Robert I,. DATE PROGRAM COMPLETED STATUS OF PROGRAM

Hall, H. Wayne Jones, Reed 1. June 1980 PHASE STAGE

Mosher, and Michael E. George Operational

A. PURPOSE OF PROGRAM
Analysis or design of an inverted-T wall subjected to retaining wall and/or

floodwall loadings. Design comparisons for finding the most economical combi-

nation of base embedment, key length, base width, and base slope are based on

construction cost of excavation, concrete, and backfill. Performs stability
analysis or design and structural analysis or design. Conforms to Engineer

Manual 1110-2-2501, EM 1110-2-2505, and other Corps of Engineers standards.

B. PROGRAM SPECIFICATIONS

The program is written in FORTRAN IV. The graphics display option uses the

Graphics Compatibility System (GCS).

C. METHODS

Active earth pressures may be calculated by Coulomb's equations or by the in-

cremental wedge method. The program is highly interactive, following a

computer-aided design methodology. The analysis procedure considers overturn-
ing, sliding, and bearing pressure, relative to the soil immediately adjacent

to the wall. Earthquake effects are included. Stress design includes deter-

mination of reinforcement.

D. EQUIPMENT DETAILS

Time-sharing mainframe computer (overlaid for 49k words of main memory).

Time-sharing terminal--Tektronix 4014 needed for graphic display option. Rest

of program may be run on any interactive terminal.

Remote high-speed job entry terminal (COPE, etc.).

E. INPUT-OUTPUT

Input is by time-sharing keyboard, either directly or via data files. Inter-

mediate data are stored in disc files. Output is to the time-sharing terminal

and/or to a high-speed computer terminal.

F. ADDITIONAL REMARKS 'This program was written under the auspices of the ((E

Computer-Aided Structural Engineering (CASE) Project Task Group on T-Walls id

the I.MVD Computer-Aided Structural Design (CAS{) Committee. Call W. A. Price,
FTS: 542-3645, for more information. Available publications include the Basic

User's Guide, the User's Reference Manual, and the Validation Report. 'htv are
available from the ECPL of the WES Technical Information Center. Copies of the
Program Criteria Specifications Document are available from ,MVI).

WES . . 2205 . ... . .. ...... .. .. . . ... .



USER'S REFERENCE MANUAL: COMPUTER PROGR M

FOR DESIGN AND ANALYSIS OF INVERTED-T

RETAINING WALLS AND FLOODWALLS (TWDA)

CHAPTER 1: INTRODUCTION

1-i PURPOSE OF PROGRAM TWDA AND THIS MANUAL. TWDA is a computer-aided
structural design system for analysis and/or design of inverted-T

cantilever walls founded on earth or rock. Multiple load cases allow
the wall to act as a floodwall or a retaining wall. This manual is
intended for use by structural engineers. The program does not attempt
to establish any soil design criteria; such data must be entered by the
user after consultation with a soil design engineer. There are no
default values for soil criteria parameters, except as provided in Corps
engineering standards for structural design.

1-2 ORGANIZATION AND SUMMIARY DESCRIPTION OF PROGRAM

1-2-1 Structure. TWDA is a series of design/analysis modules,* each
performing one specific step in the design or analysis process.

These modules are callable, in any logical sequence, from an executive
command phase.** While in this (xecutive phase, the user may call
various procedures for data entry, data review, saving the current design
status, restoring from an old status save, etc. This organization is
illustrated in Figure 1-1.

1-2-2 Brief Description of Data Entry. The data entry procedure is
similar to that for program TGDA,t except that the data phase is

combined with the command phase instead of being separate as in TGDA.
Features include:

a. Data are entercd by naming the group and listing the values
in that group, all on one line.

b. Default values are requested by entering the letter D for the
desired data item(s), instead of a numerical value.

c. Values to be left undefined or changed to the undefined state
are identified to the program by typing the letter C instead

* A module is a subprogram that is controlled as one unit and that
performs one complete aspect of the purpose of the entire program.

** The executive phase of this program is the central core of the user's
flow of control. The user may enter data or start a module while in
the executive phase.

TGDA (three-girder tainter gate design/analysis) is a computer pro-
gram (713-F3-RO-022) developed for the Lower Mississippi Valley
Division's Computer-Aided Structural Design (CASD) Committee in 1976.
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Start TWDA Executive Command Phase -

RESTORE DA DATA Coputtion Cm utation S 1
Command Entry Re view Module' 1 Eo.d ulet N SAVE

L-- Data Base (Input Data and -

Intermediate Calculation Results]

Old Status LEGENDNew Status
File From /Fl o

Old SAVE Flow of User Control Fite Sor'VE troFuture RETCommand ....-- - Flow of Data Values Command

Figure 1-1. Basic program flowchart

of entering a value for the particular item(s).

d. A value to be left unchanged from its previous state is
identified to the program by typing the letter S for tile
particular item, instead of repeating the earlier value.

e. The program looks for illogical and inconsistent data and
identifies such items to the user for correction or use anywaV.

f. The current status of items of input data or of all data
values can be reviewed.

g. Multiple-level prompting is provided, with more detailed in-
formation when the user answers with a question mark.

'thus the program wil accept several sets of input data, where tile
following sets contain only the changes to tile data comprising the pre-
ceding sets. Repetitive data will remain unchanged.

1-2-3 Data Review. Two metliods of data reveiw are available:

a. Input data may be reviewed with the LOOK command.

b. Default value review is available at selected points in th#,
interaction as described else where in this manua l. Un less
reviewed with this option, defaul t values are set altomi.it i-
cal lv bv the user's selection of:

(1) Floodwall or retaining wall criteria.

(2) Hlydrau, lic or non hvdraulic strilcture criteria.

Making the review of default values opt Lonal is expected to enable the
experienced user to simplify and expedite ihis pre 1 imi i,lr des iVcls. Il
all\' case, tie valI ties are printed out ill I he report i hI e. The cornbinalioll
of a nonlihvdraul it floodwal, Ibeing i1 logical, will be r-e eted. )etault
values are taken from Corps enginetring piblicati,0s; lit'llstand -ird villtlts

set by the user are printed in the report file.
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1-2-4 Restart Capability. In addition to the user-controlled SAVE files,
the program uses an automatic UPDATE file that is reset (brought

up-to-date) after the completion of a calculation module and after many
of the commands. The message UPDATE FILE RESET is printed each time
this happens. The RESTart command restarts the program from either an
old update file or a previously saved snapshot file.

1-2-5 Volume of Printout. Printout is of two types:

a. The printout to the user's time-sharing terminal.

b. A full report of calculations made is written to a report
file that can be listed at a time-sharing terminal and/or sent
to the high-speed printer in the user's District Office ADP
Center.

The amount of terminal printing is controlled by the ALLP and MINP com-
mands. The amount of report file printout is controlled by the TRCE 3
and TRCE 0 commands.

1-2-6 Calculation Modules:

a. SA. Stability analysis active pressures for overturning and
sliding; calculated along a vertical plane at the end of the
heel :

(1) Coulomb's equations plus surcharge pressure equations
assuming elastic soil.

(2) Incremental wedge methods.

(3) As inputted.

h. FA. Foundation stability analysis of a completely defined
wall (overturning, sliding, and bearing); uses module SA as
needed. (Modules SA and SP need not be called by the user

when modulue FA is used.)

C. F). Foundation stability design, uses modules SA and FA as
needed. (Modules SA and FA are called automatically bv
module FD as needed.)

d. SP. Stem pressures for structural analysis. Same basis as
modu le SA, except that the pressures are calculated at the
stem face instead of at the end of the heel. This is for
structural analysis of the stem. Heel, toe, and key slabs
wilt use pressures based on the stability anairs is from
modules FA or FL).

e. WA. Working stress structural analysis.

f. WI). Working stress structural design.

g. IAk. Ultimate strength structural analysis. (Not implemented
Vet. )

h. U). UIt imate strengthi structural design. (Not impletement

vet.)
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1-3 DATA

1-3-1 General Description. Data are of two types, basic data and load
case data. Basic data are used as if common to all load cases

unless overridden by data for a particular load case. Load case data
consist of values applicable to only one load case. Basic data also
include unchanging data such as wall dimensions.

1-3-2 Basic General Description Data:

a. Criteria Selection:

(1) Floodwall or retaining wall.

(2) Hydraulic or nonhydraulic structure.

b. Wall geometry (Figure 3-5).

c. Soils data for existing earth (Figure 3-2).

d. Loads common to all load cases (except ones for which value(s)
are reset in load case data) (Figure 3-4).

1-3-3 Load Case Data (for each individual load case):

a. Possible Factors For Describing Any ONE Load Case (in addition
to or in place of basic data):

(1) Water (Figure 3-1):

(a) Water elevations over heel and over toe; unit weight

of water (default = 62.5).

(b) Seepage oressures according to description in
paragraph 3-2-2.

(2) Earth (Figures 3-1 and 3-2):

(a) Geometry and soil properties for earth layers over

heel and over toe.

(b) Earth pressures on wall (I) calculated from the
earth elevations and k value Coulomb theory, (2)
calculated from the earth elevations and incremental
wedge theory, or (3) as inputted separately.

(3) Horizontal loads (Figure 3-4):

(a) Trapezoidal (linearly varying distributed) loads,
horizontal on stem, W and W3  through W, in
Figure 3-4.

(b) Concentrated horizontal forces and their elevations,

PH and PH 2

(4) Surcharges over heel and over toe, values aind locat ions
(Figure 3-4):

(a) Distributed, over all or any part of the cross sec-
tion, Wh and W t
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(b) Up to five vertical concentrated I ine loads ptral IL1
to the wall (P-Vl through P in Figure 3-3) Pll:
the force !Pv5 centered on Oe top of the stem ,ind
PvB anywhere on the base.

(5) Wind direction and magnitude (Figure 3-1).

(6) EarthiuLake effect acceleration factOrs or effective K
A

va tue s.

(7) l)esign criteria

(a) Load factors for reinforced concrete strength design
and overstress factors for working stress design.

(b) Allowable bearing capacity, interpolated values
over ranges of allowable toe base elevations and
base widths (see paragraph 3-2-2), for each laver
of existing earth.

(c) Minimum factor of safety against shear friction
sliding.

(d) Minimum safetV factor for cohesion and tan ¢ data
values used in the sliding determination by allow-
able strength equilibrium methods.

(e) Limiting value of the overturning stalbi lity

resultant ratio.

(f) Reinforced concrete design parameters.

(g) Specification of "lyvdraulic" or "nonhydraul ic"
structure.

(h) Hfeel earth cover crack control.

b. Tvp ical__Application of Load Cases. Any load case may have
any or all of the effects described above.

1-4 HIGHLIGHTS OF TWI)A DESIGN

1-4-I Tle Stabitity Design/Analysis Phase.

a. This place finds the least-cost combination of Values inside
user-defined ranges of base width, bottom of tow elevation,
base slope, and key length, for a given stem ratio or toe
width, that satisfies stability requirements for up to 11t
load cases. Cost factors include:

(L) Structural excavation, with separate unit prices ill each
existing soils laver and for the ke,.

(2) Concrete, with separatelI unit prices for the stem, base'
slab, and kev.

(3) Structural backfill, with separate linit prices for ilch
backfill layer.
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b. Earth pressures for design are calculated by using either
Coulomb's equations for earth pressure and Boussinesq's
equations for surcharge pressures or by an incremental wedge
technique. Earthquake effects are based on the Ilononobe-)kab.
method of equivalent Ka for earth pressure and Westergaard
theory for dynamic water pressure. Earth pressures for
analysis can be either as just described for design or as
read in by the user.

c. Hyl'drostatic pressures are calculated by the line of creep or
design aind by either the l1 ne of creep or as defined by the
user for analysis. Control options include:

(I) Crack over heel or not.

(2) Each load case calculates its own pressures or all load
cases use the value determined for one selected load case.

(3) Choice of:

(a) Creep.

(b) Hydrostatic over heel and toe; linear variation
between heel and toe (as for dams).

(c) User-defined vertical and horizontal pressures.

(d) Water over toe sets the weight on the toe; water
over heel sets the weight on the heel and the uplift
under the base (as for the wall of a lock with an
impervious floor).

1-4-2 The Structural l)esign/Anal vsis Phase.

a. This phase uses the working stress (ACI alternate) method
and provides for future addition of strength design. Design
is for minimum slab thickness within the controls selected
b1 the user in the input data. Default is to a simple, basic
wall that the user may elaborate on by adding additional in-
put data as desired. After the concrete dimensions havl be;l
set for moment, axial force, shear, and architectura l couc id-
erations, reinforcing steel requirements at critica l and
selected locations are calculated direct! v for the actual
thickness, moment , axial force, and shear at each locltion.
The need for multiple layers of steel is checked based on
maximum bar size and minimum spacing as seIlccted I\ thew user.
Multiple lavers are used if needed, inclCudinlg ad ustn'en t of
slab thickness. The 1977 edition of ACI 318 is used.

t). MLlaximIlm Wal I height from top of stem to bottom ot key is
68.0 ft*; maximum base width is- 48.0 tt. These maximum
dimens ions maV be inc eased later.

* A table of I.1, tors for converting inch-p tund unit ; ,, meiI re cnltllt to

metric (SI) units is presented on 't e x.



A

c. The output of an independent stability analysis, such as from
a finite element analysis or pressure measurements, may be

used as input to the stress analysis or design modules. See

Chapter 11 for details on this form of analysis.
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CHA!'I'ICR 2: EXE CUFIIVI; COMNANI)/I)ATIA .'NTRY PIIASE

2-1 FUNCT ION. 'IIl execut i v command and data ent rv p hase cont rols
the restart files, acCelts data, rev iews data, starts compotat ion

modules, directs tile report file to storage or a high-speed printer,
and performs other miscellaneous chores for the user.

2-2 COMiMAND FORVMAT

z-2-1 Commands are typed interactively by the user immediately after
the question mark (?) under the prompting word COMNLANI). For

commands that need supplemental information, the terminal asks for
that supplemental information unless it is typed in bv the user follow-
ing a blank space after the command word. Do not use commas. -or Lex-
ample, the command RUN needs the module name it is to run as supplemental
informat ion:

COMMAND
?RUN
ENTER MODULE NAME OR A '?' FOR LIST OF MODULES

An example of entering supplemental information on th command line is

COMMAND
?RUN FA

where FA is tlie name of tile module to be run. A .' ent rv by the user
will call a list of tte moduLes followed by a repeat ol the 1 prompt.
The ? entrv may be used in many places ill the program to request addi-
tional information on the user's options at those p laces ill tle pro-rai.

2-2-2 Commands with four letters may be typed as complte t, words. For
e-XoiiIle, UPDA may be tyvped as uP.ATE

2-3 COMAND OPTIONS

2-3-1 lable of ;ommands. In this table, sup)1)lemental information given
in lower case letters describes tile information and is not itSl

acceptable as input when spIlled out as shown:

Supp lementa l
Command Name Information Action Taken bv Pro.ram

'? Prints this table

Prints additional information, if
ava iliable

(Cont intied)
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2-3- 1 Tabl1 of Commands (Cont inued):

Su p 1) 1 tiicnt alI
Command Name InfIormiat ion Act ion 'Iaken h1v P rog raml

Pi El P i I)t.-; the inforilat ionl fi I

NAME 6A) claracturs P'r i11 t Olc job lalc and date and t if-r
maxdimuml Of ofI dax' at ,icleCcd lorat i ans inl tlt

ai11p1anumuII er it, r 2 port L i I

job namec

INur Or NU' lnitjal jzs aill data st data to
Undc-tinod sItat') 1 0r 1niLs' s -art'

R E ST RL'storc the data to thu valIars- inl an
old LopdatC Or npht i

Nt)BE 14,1movrs thll hul I i ur burp) I rum) I c orl-
Manld and 0 oIth r ,iit rv rlpt ;g i-q, .DLS

not rcimovc it 1--01 rum iportant , r ror

B3ELL* CanICCIl s act ion 01 NO3. cL)M;mnd rrY -

sto0r cs b ct

REV I * Turns oin ful I I'mi CW0 of diLI anl It V-1 I ni's
hufor )Ci1 hr , Ll n'd

NOR E* Turnls ot Iant olat iC rnv irwV 0f dLI an It

Valrs (akutomat iC W iti RE NI' COmmand,11

I)Cancetis act ion ol IRil(

I RCII 3 TorusI.- Onl prIint inl" o1 mu1 I' in or1mat on01

to the ru'port I i 1 r Ma inl1 IVI yi Ica-

ti in of inpu)Lt data VaillIS anld tbI
of ilt Imod iat(m anSWi rs' 'lb i~ Stalttls
is saIV cd v;i t I SAVE an S L )N AP c ommi~ands ,

KEY Rt Urn ('ont ro to IL kx bo0arFd i I Ll - d

data [1i Ic error rrCOVirv' IpnOCC(IIIr

(Conlt ilItIi'd)

V.\s s llkd at IWlrp i n; I a ron Lil ILta i nILd lint i I Chlo~d b'\ t 11L

* Not vrt i m ) mp I I t , I .



.'-3-1 'table ol -Commands (Cont inuied):

Command Name Inf I ra tiOn ActLion Taken by Prog ram _

RELE old file nameI Releases a f ile f rom the user's mzaster
catalog to make room I-or a nlew status

(question asked save file that could nlot otherwise he

by program) created. Any file may be released ex-
ceptL the Current update file

RUN module name Starts CXe Cut ion Of the, named compu-
(FA, FD, WA, tation module

WD, SA, SP), UA,
I'D)

LO0OK data list name Reviews (pr int,; for the user to see)

the current values of all variables
in the designated data list

LOOK module name Reviews all data for thu designatcd
m1od ule

LOOK ALL Review all data for the entire pro,4ram
(takes a long time to print)

LOOK XY P'rints a table of the X and Y coordi-
nates of the corners of the wal I
cross section

LOOK I NDI) Prints a table showing the User which
modules have been run

LOOK IL Pr ints current vaIlues 0f has ic dataI
li P.t s NAME , CASEI, HYD1, and IN PU1 and
intermediate data lists.- .CPH, ACPS,
B1PH, IIPV HSPIH, HSI'V , 111D, and \'L1P

UPI) or 1'PIX Resets the update I ile' values to) the
currentI Values of all data

RUN or U-.XL or moduIle name Starts the designated mTodle
f INEW module namle

module name

I R6', Merges, the report f ille With time-

sharing termlinal output; prints it all
to the te rminal Does no0t work1-1 wheLn
in a data file.

(ContL fine(1d)

For delnigg ing purposes-; caut-,s double print inn ' of some1 itemls.



".-3- I lahic of Coi7 tC nt __ (COOjcL ided)E

Suppleient al

Command Nall.( Informat ion _ Action Taken by I'ro.6_rami

I R8* Cancels the [Rh command (automatic
with REST command)

SAVE or SNAP new file' name Creates a new status snapshot f i le to

new file name save the current status of all data

and intermediate answcrs tor possible
future use in a REST command. Does
not save the status of IR) or RLVI

commands. Does not save the status of

TRCE and ALLP commands

REPT or REPO Ends the report file and direct.s it as

decided by the user in responsc to
questions that it asks, then starts a
new report file

REM comment No action, lets user place a remark

in a data file or in the terminal

printouts

ALLP** Turns on full prompting. Status is

saved with SAVE and SNAP commands

M INP* Minimum prompting only

END Terminates the program exectltion,

after asking questions about what to

do with the report file

data list name data items (See information on data entry)

Assumed at beginning of a run; retained until changed by tit
opposite command.

** Not yet implemented.

2-3-2 Special Notes on UPDATE, RESTart, and SAVE Commands. Thesc com-

mands provide a restarting capability that serves four purposes:

a. A run may be restarted after stoping for lunch or to study

intermediate answers or at the end of the day by using the
REST command with the update I ile namt, from the previous run.
An old report f i le cannot be used with the REST command.

Neither can a data file.

b. A run may be restarted after a power or computer failure by
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uIS ing tihe RESTI command wi h il e update f iet nalmu I rem thtK
run underw~av at the t Duo of fa ilure . liiis res tart will ho

rom tht, last tille that the message UPD1ATEL FILE RESET .as

prillntod at t ho t em i na 1.

C. A run nav he hacked Lil to t hv status 01 anl oar IiLor SA\E. f ii o

by using the RE1ST commandc with t ho namo of t ho SAV'E tile.

d . The usor moist havo a flow namo1l ready1 to enter for tllho p rot' ra:
to uso when croat ing_ the update filc for that run.

2-3-3 Commiiand Error Recovery. Many of thv commands haVo procL-duros
built in for using quost ion and answer seqUenCes to recovor from

illogical or unexpoctod supivnleeLtal information. Thovse sequences aro
not shown in this manual hut are belileved to he self -oxp lanatorv .

responso ol END Will ond tl]Lt run; a null response (a simple carriage
roturn) will roturn to the. "Ct hDIAND ?" prompt.

2-4 STARTING A PRoGRAM.', RUN. The beginning portion of a run canl follow
any,, ot several scenarios, dopending on whether a data file is to

ho' used and whether the INIT or REST commands are used. See paragraph
2-D for the mecaning of 'data file." A data file is not the same as an
Update or a snapshot file.

2-4-1 Starting Scquencc, Part 1. Thie update file in this example is
to be named "WP091"; the report file is to go to the ADP Contcr,

stto oe"RI,' with the ADP' Center terminal operator to route the
report file output to "WESKI)-WAP." It is suggested that the report file
instruction questions he answered with meaningful information even if
the user wants to make it a permanent file, because any system problem
in creating the permanent file will cause automatic directing of the
report file to the given station code.

PROGRAM TWDA -- 713-F3-RO- 027

T-WALL DESIGN/ANALYSIS

REL 0.3 OCT 79

(RESPOND WITH ? FOR ANY HELP)

ENTER UPDATE FILE NAME (7 CHAR MAX)

?WP07091

The ques-

FOR REPORT FILE, tions here

ENTER NAME TO BE USED ON REPORT FILE IDENT CARD, 12 CHAR. MAX. wl o
?WESKD-WAP pond onl

ENTER YOUR MACON ACCOUNT NUMBER Ithle con-
? 88688puter ss

ten being
used
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ENTER NAME OF COMMAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY
7

2-4-2 S tji_ta n ITl StL' tiClk'k ,  'AI- t 2. Pi t 2 01 tI I t t.l r

dtl .tti IS 0I- t lilt' afl/sW t'i o ti lIst qtlc'05 1 l 0 irl ] paIl r op-

t i oiln-s a t ava i lah Ic:

a. Data f it. ItIS d kthc dataI t I t s d i1 th1 i. uxl it. W;Ia ni,: i
"N I 1ITQ")

ENTER NAME OF COMMANE-DATA FILE OR
ENTER A CARAIAGE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY
?XIBITQ
PROCESSING DATA FILE ...

COMMAND
7

b. Data I it.' used, with last I ine in tI,, lit. nc)t conta in inI
K oIY 0r EN1) conmmands (th110 dat a I iIc ut ned in t Iii s t. xap Itc was

Itamt.,d "X tBITX") :

ENTER NAME OF COIMAND-DATA FILE OR
ENTER A CARRIABE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY
?XIBITX
PROCESSING DATA FILE ...

END OF FILE ON COMMAND DATA FILE
RETURN TO KEYBOARD ENTRY.

COMMAND
7

C . Data fit. lot t'd , and a I I i nptt to he, inttrc t ivc at tli.

ktvloard . In h s 1i t.' xam It,, t it is iS I now s Jtar t I I(-t' wij I

b(' oI, load cast', and tlit wat Il is a II I \'lIran1 I Ioodwl I I

ENTER NAME OF COMMAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY

7 [NO INFORMATION, JUST A CARRIAGE RETURN ANSWERI
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IS THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER 'INIT' OR 'REST'

COMMAND
?INIT

*- ALL DATA RESET FOR FRESH START -*

ENTER NUMBER OF LOAD CASES (I TO 10)
?I

IS THE WALL GENERALLY A FLOOD WALL OR A RETAINING WALL?
ENTER 'F' OR 'R'
?F
IS STRUCTURE HYDRAULIC OR NON-HYDRAULIC?
ENTER 'H' OR 'N'
?H

COMMAND
?

d. Data file not used; a restart of a previous run. In this
example, the file being restarted from is named "WAI'lO/:

ENTER NAME OF COMMAND-DATA FILE OR
ENTER A CARRIAGE RETURN IF COMMANDS ARE TO BE
ENTERED INTERACTIVELY

? ONLY A CARRIAGE RETURNI

IS THIS AN INITIAL RUN OR A RESTART OF A PREVIOUS RUN?
ENTER 'INIT' OR 'REST'
COMMAND

?REST WAP1IOI

* ALL DATA RESET FOR FRESH START *

*- COMMON DATA RESET FROM RESTART FILE WAP1IO1 , UPDATE FILE RESET -*

COMMAND
7

2-3 DATA 1 ILE INPUT. input to the program, he, ilnlingv With the answer
to the INlT/RLST question in part 2 ot tile program start ing

sequence, may be placed in advance ill a daLa file Ic and cnt erd. into t 1e
program as shown earlier in this manual. This f il1 may conttAin both
data lists and commands. Each lina, of tit datt filt, is printed into tht
ruport filec as the Iine is read from the data I i IL. Note' that a report
I ile from one program run cannot be used as a data file for a lat el
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program run. Tbhis is also t rue oj u pda te fi1les, wli itl cianl ho road on11",
by the REST command.

2-I D at c Fi t. Fo rma t . Theo dat a Ii inMs t 1lave li no' numlbt r.-. Eac I i
linein1lct must conta in one command and its s;upp)1Lomontal inlor-

miat ion or one data l is t, ar ranged w ith tho 1 i no numbe r 101 1 iwcd by a
b lank space, fol lowed bx' t ho command word or dat a list namoe. S~c piara -
graph 2-6 for data list information.

2-5-2 Re'quitrod Informia tion. Theo data filo must. hog in wit I i IL' ( Onl-
t aining the informat ion shown to ho tontored by t ho User in pa ra-

graph -1-4-2c for a new run or as shown in paragraph 2-4-2d f-or a ros tart
run. An examp Ic of t he beg inning of a data fi lo for a new run is Shown
bolow. This is to bo a now run with two load cast-s onl a hvdrail it
f loodwall . Three lists are shown on tile lines following tilo starting
response lines:

1000 
INITI1010 2F

1030 H
1040 NAME STRESS ANALYSIS OF EXHIBIT Q PRESSURES
1050 REM -- REDEFINE LOAD CASE 2 TO BE HYDRAULIC RETAINING WALL -

1060 TYPE 2 2

NOTE: list TYPE was used to change load case 2 from floodwall to retain-
ing wall dofault values.

2-5-3 Data ELrror- Recoverv. An invalid data list lino or command will
causo onc of several interactivye error rocoverv proctdtires, one

01 whithl is illustrated below.

a. Data list line No. 1080) with too manl\ items:

1080OCASE 2 1 3 4

b. Error ro'covorv:

**ERROR IN DATA FILE-RETURN TO KEYBOARD *** BAD LINE FOLLOWS:

CASE 2 1 3 4

TOO MANY VALUES ENTERED IN DATA LIST - CASE
COMMAND IGNORED - TRY AGAIN
?CASE 2 1 3

C. ControL returned to the data I ilt' aft tr tile corroLCtod 1 inc' wais
typcd in. if tho user had type(.d the command KEY inlst ad Ot
the torrec ted data list-, cont rol would havt rema inetd W i t the



keyboard, and the erroneous line and the rcst Of thL Lata
file would have been ignored.

2-5-4 Supplemental Question and Answer Sequences. Some of the conmands
(RELE, REPO, and REPT) have supplemental question and answer

sequences that are interactive and cannot be placed on the command line.
These sequences will occur at the keyboard and he answered by the user
just as if the command line had just been typed in instead of being in
a data file.

2-D-5 End of Data File. There are three ways to end a data file:
use the KEY conmmand or END command or just let it run out of

commands and data lists. It is strongly recommended that the last line
be the UPDA command to reset the update file so that it will contain
the data in the file. It is much faster to restore from an old update
file than to re-read a data file. The KEY command returns control to
the keyboard. It is intended for use when an error message (paragraph
2-5-3) is printea and the user decides to stop the list processing and
finish it interactively. It may also be used at the end of a data list,
but is not necessary there. The END command in the last line will cause
a normal program termination with report file destination questions and
answers.

2-6 DATA ENTRY

2-6-1 General. This program provides for list-directed input of data.
Error recovery and two types of prompting are available as re-

quested. A data list consists of the name of the list and the values
of the data it,-ms (variables) included in the list, separated with one
or more blank spaces. Commas may not be used. Data lists in a data file
must be preceded by a line number. Data lists entered interactiveiv
from the time-sharing keyboard after the ? prompting message must not
have line numbers. All of the items in a list must be on one line. Only
the lists actually needed for a particular problem need to be used. The
data items in a list must be entered in the pre:;cribed order but the
lists in a group may be entered in any order. For example, the two groups
shown below are equivalent:

CASE 3 2 1 3

TYPE 2 2 group a

IIYD 2 1

TYPE ,- 2

CASE 3 2 1 3 group h
HtYD 2 1

Chapt er 12 includes a listing of the data lists, by subject mat ter, that
can he used to verify lists needed for each module. Other tabuiat ions in
Chipater 12 provide additional information.
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2-6-2 Prompting. There are two types of data entry prompting available

in the executive phase of the program.

a. Simply typing in the name of a data list, with no values given

after the list name, will cause printing of a one-line defini-

tion of each item in the list. The prompting informatL. .ill

be in the same order as the variables in the data list:

COMMAND
?WLD

DATA LIST - WLD
VARIABLE UNITS - DEFINITION

ETS FOOT - TOP OF STEM ELEV. (ALL ELEVATIONS MUST BE +)
TW2 FOOT - HORIZ PROJECTION OF CLEAR WIDTH OF TOE FROM STEM
STR RATIO - STEM RATIO (TOE WIDTH TW2/BASE WIDTH BW)

HEELW FOOT - HORIZ PROJECTION OF CLEAR WIDTH OF HEEL FROM STEM
TSTB INCH - HORIZ PROJECTION OF STEM THICKNESS AT BASE

TMINB INCH - MINIMUM CONCRETE THICKNESS IN BASE SLAB

COMMAND

b. Typing a question mark (?) instead of a numeric value in a
data list--this type of prompting is available in many places
throughout the program besides the executive phase--yields a
one-line definition for the one variable. An example of its
use in a data list follows.

COMMAND
?WLD 100.0 10.0 ? C D S

VARIABLE UNITS - DEFINITION
STR RATIO STEM RATIO (TOE WIDTH TW2/BASE WIDTH BW)

TRY AGAIN ENTER VALUE FOR - STR

c. Additional prompting will be printed if a nonnumeric value is
used as the response to the data list prompting in paragraph
2-6-2b:

BAD VALUE ENTERED FOR STR
ENTER NEW REAL VAUE

'' - TO GET DEFAULT VALUE
'C' - TO TELL PROGRAM TO CALCULATE VALUE
'' - TO KEEP PREVIOUS VALUE

?0.3333
COMMAND
?
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The kind of information available with repeated use 01 the ?
response depends on the location in the ptrogram of tielt Iro)[m1pt-
ing or question being responsed to.

d. Complete information on data entry can be brought to the tine-

sharing terminal by (1) use of the ? as a command to ,,et the
information in paragraphs 12-1-10 and 2-3-1, or by (2) usC. 01
the HELP command to get the ? couuaand information pluIts thw
paragraph 2-6-2a information for all data lists.

2-6-3 Special Data Identifiers D, C, and S. The use of the identif iLers
D, S, or C in an executive phase data list, in place of a numeric

value, will cause the program to take special action regarding that data
item. These identifiers may not be used for load case (LC), reinforcing
steel layer number (LN, lNA, or LNB), or location code (LOC).

a. The identifier 1) il' set the value of a new data item to
-0.4321E-t-31 and the value of an integer item to -100010,
special valeeCS that will cause later substitution of the de-
fault value (if there is a default value for that item).
i'. there is no default value, it will leave the value in its
undefined state. There may be more than one default value
for a particular data item variable, depending on the vlues
of ITYPE (1 for a floodwall, 2 for a retaining wall) and IHYD
(I for a hydraulic structure, 2 for a nonhYdraulic structure).
Once these two indicator variables are set in the program
starting sequence or modified by the data lists TYPE or HYD,
the appropriate default value will be substituted automatically.
In many cases, the absence of a default value will cause the,
value of the data item to be changed from D to C. In the LOOK
command output, the identifier I) will be shown by the message
DEFAULT VALUE REQUESTED.

b. The identifier C will set real data item values to -0.1234F+31,
and integer data items to -100000, special Values that mean
that a variable is undefined. One use of this is to tell til
program which one of a set of several redundant variables is
to be calculated fro:i the others in the set. See paragraph 8-17)
for one such set. Another use is to identifv an array 01 pres-
sure values to be calculated (seepage and earth pressures)
by setting the first location element LO "undefined" or "C"
(see Chapter 11). All vatiables are automati callv illitia lized
to this state at tile start of a run or by use of tile INIT
command. Thus, the letter C can stand for either "calculate"
or 'cancel.' The . LOOK command output will use the words
VALUE NOT IEFINEID to indicate the use of the letter C.

c. The identifier S tells the program to 1 rav the value of that

data itefl alone; to keep the same Valtlet that it had beolore the
data list was entered.

2-6-4 Redundant Lists. The same variable nante may apiear in molre than
one data list. This is for the user's Conveni Lnee SO that only
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the list most directly useful need be entered. For example, the list SOI.W
contains all of tile data items (ESHW, H1S3) in data list SOLC for Coulomb
horizontal active earth pressures, plus the additional data it ems
(HSI, DSlH, HS2, WDS2) needed for tile wedge method description.

2-6-5 Optional Lists. If a data list contains information needed by
an optional capability, the list is to be entered only if the

procedure is wanted. Examples of such lists are NAME, TYPE, HYJ), TRHCE,
WLBR, WLDR, SOLF, etc. Lists may also be omitted if all of the items
in that list are to be calculated, such as ACPII, ACPS, BPA, etc.

2-0- h Load Case Dependent Items. Many of the variables may have differ-
ent values for different load cases. The load case is specified

by tile first item in the data list containing the "load cased" variable
data item. For example, the data list SOLT has three data items. The
first data item in this list is the load case number for the other two
items in tile list. In the example shown below, tle values of ES'TW and
SST can be tabulated by hand as being

Load Case Number ESTIW4 SST

1 526.34 100.0

2 526.34 100.0

and entered as data into the program with tile following two data lines.

SST 1 526.34 100.0

SST 2 528.34 100.0

If all of the variables in a list will have the same value, one data
list entry will suffice for all of the load cases by using a zero for the
load case number. if all except a few of the load cases will have the
same values of a data item variable, it can be handled by first entering
tit majority value with a load case number of zero and then redefining
the exception:

SST 0 526.34 100.0

SST 2 528.34 S

The example pair of data lists, entered in tile order shown (load cs,
code 0 first), will set ESTW to 526.34 and SST to I1)0.0 for load cases
1 and 3 through 10 and will set ESTW to 528.34 and keep SST at 100.0 t or
load cast 2. The zero load case code will se-t the data it ems Ior load
cases I through 10, not just the load cases numibered in data I is t CASE.

2-6-7 Partial Lists. An incomplete list may he e1nt, ered if all 01 ilL-

following conditions are satisfied:

a. All of the missing data values are to be ,,Y-o.
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CHAPTER 3: DATA FOR ALL. MODULES

3-1 DATA COMION TO ALLI MO)UIES. The general, soil, and surcharge data
needed to define a particular problem musL be defined before any

of the modules can be run. The wall description needed will be different
for different modules and is explained in (hapters 4 through 10 of this
manual. See also Chapter 12 for checklists of required and optional data.
Units are in pounds and feet except for slab thickness and batters.

3-2 GENERAL DATA

3-2-1 Data List NAME (optional). The data list NAME provides for up to
6) characters of alphanumeric job identification to be entered

after the blank following the command word. This job identification will
b'2 placed in the report file at least once in each module. The date and
time of day are written on the line following each job identification
line in the report file.

3-2-2 Data List CASE (mandatory only if more then one load case and if
the load case numbers are not in ascending order from LCS(1) to

LCS (NLC)).

a. This is the only data list that has a variable number of data
items in it. The list contains, in addition to the list name,
the number (quantity) of load cases and the load case numbers
(identification codes):

CASE NLC LCS(1) LCS(2) ... LCS(NLC)

where NLC is the quantity of load cases to be activated and
LCS(l) is the identification code number of the first load
case. LCS(2) is the identification code of the second load
case, etc. The identification codes may be in any order, with
the one exception that LCS(1) must be the desired load case
if the variable ISLC in data list SEEP has a value of 2. The
usual procedure, except for the ISLC = 2 situacion, is for
the numbers to be in ascending order from ICS(l) to I(lCS(NIC).
The value of NIC must be from 1 to 10, and the values of
LCS(1) through ICS(NLC) must also be from I through 10.

b. The use of a load case number of zero in a data list other
than CASE (see paragraph 2-6-6) will cause the values in the
list to be assigned to all 10 load case identification codes,
whether or not the cases have been activated with the data
list CASE.

c. If the (ILestion

ENTER NUMBER OF LOAD CASES (I TO 10)
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in part 2 of the program starting sequence is answered with
a 1 , then N[,C and ICS (1) are automatical ly set to 1, and
data list CASE need not be used (unless the user wants
another identification code number for the single load case).

3-2-3 Data lists HYD and TYPE (normally not needed). These two lists
are needed to change one or more of the load cases from floodwall

default values to retaining wall default values or from hydraulic struc-
ture to nonhvdraulic structure, or vice versa. One use for such a
"mixed" wall might be where the long-term action is as a retaining wall
and a short-term case is as a floodwall:

a. Data list HYI) is entered in the format

HYD LC IHYD

where

iIYI} = list name

IX = load case number (or zero)

IHYD = 1 for a hydraulic structure or 2 for a nonhvdraul ic
structure

b. Data list TYPE is entered in the format

TYPE LC ITYPE

where

TYPE = list name

IC = load case number (or zero)

ITYPE = I for a floodwall or 2 for a retaining wall

Data items affected include CRACK in data list SEEP, NSIIOE
and FSMIIN in data list SLIl), and NPPI) in data list < 01'.

c. The illogical combination of III1) = 2 and ITYPE = I (non-
hydraulic floodwall) will not be checked for or rej etted if
caused bv data list entry. It is, however, checked for in

part 2 of the program starting sequence.

3-2-4 Data List INDI . This is not actually data--it is only to be

''LOOK'd"' at. The value names are made up of the letter I and a
module name. The values will be zero for "not run," for "run success-
fl lv," or 2 for "run aborted."

3-3 SO ,S A.N-D S-:EPA(;-F RATA

3-3-1 General. There are three types of soils data: soil surface, soil
properties, and soil design parameters. Not all moduIl es need all

of this information, as may be seen from the following table. There is
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a random relationship between existing soil layers 3-4-5 and backfill
soil layers FZ-1-2-6-7 as the k, 1 and its backfill move up and down.

Mandator- Used in Used in Used in See
Data List a Where Used? SA-SP FA-FDl WA-WI)-UA-UD Figure

BOI 1. 3-4 no -- yes ....
ONEA 3-5 no -- yes ....
RRD 3-6 no -- D -- --

SEEP 3-6 (5) .... (1) 3-1
SLID 3-9 no -- yes -- --

SPHF 3-9 (4) yes yes yes 3- l
SPH1 3-10 (6) yes yes yes 3-1

SPH2 3-10 (4) yes yes yes 3-1
SPE3 3-11 yes yes yes -- 3-1
SPE4 3-12 no yes yes -- 3-1
SPE5 3-12 no ves yes -- 3-1
SPT6 3-13 (3) -- yes -- 3-1
SPT7 3-13 (6) -- yes MOe 1-1
SSEE 3-13 (7) yes ys -- 31- 2-
SOLP 3-14 no yes yes (2) --

SST 3-17 yes -- 'es vcs
SSHW 3-17 e
or yes yes yes \s
SSHC 3-18
WGHT 3-18 no yes %-s yCS

NOTES: (1) ELWT, ELIt, ISLC are optional; KRACK has a dufaiilt %,,llc;
HGSW and ISFT are not used in these modulus.

(2) NPPD, RKH, RKV, CFMA have default values; 1 FVOC, NO!)I
and IFSOM are not used.

(3) SP7 data will be assumed to be also for SPT6 it ,PH'
is not entered. SPT7, in turn, will be copied from
SPE3 if SPT7 is omitted.

(4) Soil laver I is assumed over all of the heel unless FHF
or SPIH2 is entered for soil below or h,bove soil tvpe 1.

(5) SEEP is mandatory onlv ii water exists.

(6) Soil properties from SPE3 are used for layer 1 (SPHI) if
data list SPill is omitted. Similarly, SPE3 values are
used for SPT7 if SPT7 is omitted.

(7) list SS:E is needed only for design (module l)).
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3-3-2 Soils and Seepage Data Item Definitions:

List Variable Default
Name Name Units Value Definition

BOIL Boil control data, optional

EISPT ft 0.() Elevation of tip of impervious
sheet pile cutoff wall below center
of key. In module FA (and FD), the
presence of this data item variable
will cause the program to calculate
and print out the average creep
ratio to the report file

CRMIN ratio Mlinimum allowable creep ratio. In
module FA (and FD), the presence of
this data item will cause the pro-
gram to calculate and print out to
the report file the highest ELSPT
that will satisfy the CRMIN limit

IPATH I or 2 1 Controls the location of the creep
path portion between the bottom of
effective length of sheet pile and
the end of the toe:

I to select the path that includes
a line along the toe-side face of
the sheet pile, key, and bottom of
the base :

OR

((Cont inlUed)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

Li st Va a biIa ..e Def au It
Name Name Units Value Definition- -

BOIL IPATH '2 to select the path that include,-,

a single straight line from the tip
oi the pile to the end of the toe:

OR

open crack, no creep;

see also paragraph
\ 3-3-3e(2)

ONEA OMEGA deg C Single set value for sliding neutral

block bottom angle from horizontal.

The critical value will be found if

left undefined (data list omitted)

(see paragraph 3-3-1)

(Cont inued)
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3- 3-2 So il s and Seepage Data Item De i initi ons (ont inud)ed

List Variable Default
Name Name Units Value Definition

RRD LC 0, 1-10 Load case number (see paragraph
2-6-6)

RRMIN ratio 1/3 un- Minimum allowable resultant ratio
less ELVIH (resultant arm/BW) from both ends
is within of the base. Module FI) only
1.05 ft
of top of
stem, in
which
case the
default
value is
0.25

SEEP LC 0, 1-1O Load case number (see paragraph
2-6-6)

EL.WT ft C Elevation of water over the toe.
Must not be between points 2 and 4
in Figure 3-5

FLWH ft C Elevation of water over the heel

(The list ma, be terminated here if defaults below are OK.)

SEEP H;SW 0.0 Soil weight change due to hydraulic
gradient. The effective unit weipht
is taken to be the buoyant unit
weight plus (HCSW times GAMAW) on
the wall side with the higher water
elevation and the buoyant unit
weight minus (HCSW times GAMAW) on
the wall side with the lower water
ele':tion. HCSW is equivalent to
,IH/L gradient. Zero value yields
no effect

ISLC 1 or 2 1 One value for all load cases:

1 if each load case is to determine
its own seepage pressure

2 if the first load case code number
mentioned in data list CASE is to
determine the seepage pressures for
all load cases

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definit ion

SEEP lSFT 1-4 1 Option 1: The line of creep calcu-
lations are as described in
EM 11I1-2-2501 and as illustrated
and discussed in detail in Ex-
hibit 1t for sliding and Exhibit K
for overturning of the Program Cri-
teria Specifications Document.
This is the default option for this
control. Its action combines with
the heel earth crack control (KRACK)
to determine how the pressures are

determined

Option 2: Perched water table.

Any load case(s) will use the water
elevation over the toe for weight
and horizontal pressure above the
toe only. Uplift will be hydro-
static, based on the water elevation
over the heel. This would be se-
lected by the user for a channel
with an impervious floor:

625 " - "'. " "'

psf 938 Psf

---wlThIHIHt
938 psf
uplift

Option 3: Pressures will be those
caused by the weight of water over
the heel and toe. Uplift will be
a linear variation between the heel

(Con t inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

list Variable Default
Name Name Units Value D)efinition

SEEP ISFT and toe hydrostatic pressure. The
user might select this option for a
wall on rock

625 938 psfpsf p
625 44J4f44938 psf
PS f 9BIHMUJ..~tJ

uplift

Option 4: Water weight and hori-
zontal pressures above the base
will be hvdrostatic pressures cAl-
culated from the input water ele-
vations. Uplift pressures will be
input data for analvsi' ol\; will
be used as zero for desien

(Cont inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SEEP ISFT

A -
625 psf 938 psf

uplift

Values as inputted by user
for analysis. May be zero
as described in paragraph
S-15e of EM 1110-2-2501.

Will be taken as zero dur-
ing design. Use array FV
in data list HSPV to input

these pressures; to cancel
these pressures, use this
data list entry:

HSPV LC 1 C

KRACK 1 or 2 (i)* Option 1 (default for floodwalls)
is to have a vertical crack in the

earth cover over the heel (see

page S-9 and paragraph S-15a on

page S-18 of EM 1110-2-2501). This
eliminates any active earth pressure
at the heel (module SA) and enables
the use of W3-W4 surcharge pressures

(Continued)

This and other reference numbers given in parentheses in this table
refer to notes listed on page 3-20.
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3-3-2 Soils and Seepage Data Item r._finitions (Continued):

List Ven2able Default
Name Name Units Value Definition

SEEP KRACK Option 2 (default for retaining
walls) is to have no crack over the
heel. This enables active earth
pressure and disables any W3-W4
surcharge pressures

SLID LC 0, I-10 Load case number (see paragraph

2-6-6)

NSLIDE 1-4 (1) 1 to use ETL 1110-2-184 Shear Fric-
tion Method (default for retaining
walls). See Exhibit H of the Pro-
gram Criteria Specifications
Document)

2 to use the Allowable 0trength
Equilibrium Method with
c' = c/(FS+2c'), according to Fx-
hibit I of the Program Criteria
Specifications Document (default
for floodwalls)

3 to use the Aliowable Strength

Equilibrium Method with c' = c/FS,
according to Exhibit J of the Pro-
gram Criteria Specifications
Document

4 is riot implemented (see paragraph
3-2-3)

FSMIN ratio 1.5 for Minimum allowable factor of safety
flood- against sliding [force ratio for
walls; NSLIDL = I (or NPPD = 5 in data
2.0 for list SOLP); allowable strength ratio
retaining FS for NSIDE = 2 or 3]. (see

walls paragraph 3-2-3)

SPHIF See notes (10), (11), (12), and (13)

LC 0, 1-10 Load case number (see raragraph
2-6-6)

FZTAH ft 0.0 Thickness of filter zone at end of
heel, measured vertically up from
base of slab (top of key if key is
at end of heel)

(Cont inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SPHF PHIFZ deg 0.0 Angle of internal friction (2)

COHFZ psf 0.0 Cohesive strength of filter zone

(2)

GAMASF pcf 0.0 Unit weight of filter (including

weight of water if submerged) (2)

RKAFZ factor C Active earth pressure coefficient
for filter. Will be calculated

from PHIFZ if not defined and if
IFWOC = 2. Will be ignored if
IFWOC = 1

DELTAF deg 0.0 Wall friction angle for pressures
on face of stem

RKAEFZ factor C Mononobe-Okable earthquake active
pressure factor. See Chapter 8 of
the Program Criteria Specifications
Document. Dynamic Ka needs RKP
and RKV from data list SOLP if it
is to be calculated. Will be ig-

nored if TFWOC = 1

SPHI See note (10) and note (6) the

table in paragraph 3-3-1

LC 0, 1-10 Load case number (see paragraph

2-5-6)

PHI1 deg 0.0 Angle of internal friction (9)

COHI psf 0.0 Cohesive .ngth (9)

GAMASI pcf 0.0 Unit weight of soil (including
weight of water if submerged)

(The list may be terminated here if defaults below are OK.)

SPHI RKAI factor C Active earth pressure coefficient.
Will be calculated from IPl11 if not
defined and if IFWOC = 2. Vill be
ignored if IFWOC = 1

DELTAI deg 0.0 Wall friction angle for pressures
on face of stem

RKAEI factor Mononobe-Okabe earthquake active
earth pressure factor. See

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SPHI RKAEI Chapter 8 of tne Program Criteria
Specifications Document. RKAEI
needs RKH and RKV from data list
SOLP if it is to be calculated.
Will be ignored if IFWOC = 1

HCMIN ft Minimum allowable earth cover over
the heel, measured vertically.
This is used as a constraint in
module FD and is compared in
module FA. It is ignored in mod-
ules SA, SP, WA, WD, UA, and UD

SPH2 See note (10)

LC 0, 1-10 Load case number

ELTS1 ft Elevation of top of soil layer I.
Soil layer 2 need not be included
if it is the same as soil laver I

PH12 deg 0.0 Angle of internal friction

COH2 psf 0.0 Cohesive strength

GAMAS2 pcf 0.0 Unit weight of soil (including
weight of water if submerged)

(The list may be terminated here if defaults below are OK.)

RKA2 factor C Active earth pressure coefficient.
Will be calculated from PH12 if aot
defined and if IFWOC = 2. Will be
ignored if IFWOC = I

DELTA2 deg 0.0 Wall friction angle for pressures
on face of stem

RKAE2 factor C Mononobe-Okabe earthquake active
earth pressure factor. See Chap-
ter 8 of the Program Criteria Speci-
fication Document. RKAE2 needs RKII

(Continued)

The default calculation for HCMIN is (3 + O.1(ETS-ESIIW) 5.0 and is
calculated separately for each load case if the default is requested
and the wall is a floodwall. The default value for retaining walls is
zero. If a value is inputted in the data list, it will be used for
all load cases.
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3-3-2 Soils and Seepag&e Data Item D~efinitions (Continued):-

List Variable Default
Name Name Units Value ____ D--Iefinitioni

SPH2 RKAE2 and RKV from data list 1,011' if it
is to he calculated. Will he ig-
nored if IPWOC 1

SPE 3 See note (11)

P1113 deg -- Angle of internal friction (3)

C0113 ps f -- Cohesive strength (3)

CAMAS3 pcf -- Unit weight of soil (including
weight of water if submerged)

PHILs 3 deg -- Angle of sliding frict ion on
Concrete (4)

ADHS3 psf -- Adhesive strength against con-
crete (4)

(The rest of this list may be omitted if allowable bearing pressure is
not to be checked.)

SPE3 ABI13TN psI - Allowable gross bearing pressure
Under a bas-, BWI feet wide (dat a
list WLDB) at top of soil zone I.
See note (5)

ABI13BN psf -- Allowable gross hearing pressure
under a base FbIl feet wide (dat a
list.11B at elIeva tion FI.BS13

Seec note (5)

ABP3TW psf -- Allowable gross bearing pressure
under a ha so B1%' feet Wide (dat a
list V1D,IB) at the top of soil zone
zone 3. See note (5)

ABP3BW psf -- Al lowable gross bearing pressure
under a base 1W2 feet wide (dat a
list 1,1DB) at elevat iOn EBS. Sce

note(5

El.BS 3 f t C FI eva t i on used as a has i s f or A* BP' MBN

and ABP3BW. Muist be bel ow allI conl-
crete. 'lTe defauilt valuen is t hc
lowest conc rete el01eva tioen

SPE4 See note (11)

(Con t i 1111ci I



3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SPE4 ELTS3 ft Elevation of top of soil layer 3.

See note (6)

PH14 deg 0.0 Angle of internal friction (3)

COH4 psf 0.0 Cohesive strength (3)

GAMAS4 pcf 0.0 Unit weight of soil (including

weight of water if submerged)

PHIS4 deg 0.0 Angle of sliding friction on con-
crete (4)

ADHS4 psf 0.0 Adhesive strength against con-
crete (4)

(The rest of this list may be omitted.)

SPE4 ABP4TN psf Allowable gross bearing pressure
under a base BWl feet wide (data
list WLDB) at the top of soil
layer 4. See note (5)

ABP4BN psf Allowable gross bearing pressure
under a base BWl feet wide (data
list WLDB) at the bottom of soil
layer 4. See note (5)

ABP4TW psf Allowable gross bearing pressure
under a base BW2 feet wide (data
list WLDB) at the top of soil
layer 4. See note (5)

ABP4BW psf Allowable gross hearing pressure
under a base BW2 feet wide (data
list WLDB) at the bottom of soil
layer 4. See note (5)

SPE5 See note (11)

EITS4 ft Elevation of top of soil layer 4.
See note (6)

PU15 deg 0.0 Angle of internal friction. See
note (3)

C0115 psf 0.0 Cohesive strength (3)

CAMAS5 pcf 0.0 Unit wei tt of soil (includinjg
weight of water if submerged)

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SPE5 PHIS5 deg 0.0 Angle of sliding friction on con-
crete (4)

ADHS5 psf 0.0 Adhesive strength against con-
crete (4)

(The rest of this list may be omitted.)

ABP5TN psf 0.0 Allowable gross bearing pressure
value under a base BWl feet wide
(data list WLDB) at the surface de-
fined by data list SSEE. See
note (5)

ABP5BN psf Allowable gross bearing pressure

under a base BWl feet wide (data
list WI4DB) at the bottom of soil
layer 5. See note (5)

ABP5TW psf Allowable gross hearing pressure

value under a base BW2 feet wide
(data list WLDB) at the surface de-
fined by data list SSEE. See
note (5)

ABP5BW psf Allowable gross bearing pressure

under a base BW2 feet wide (data
list WLDB) at the bottom of soil
layer 5. See note (5)

SPT6 See note (10)

LC 0, 1-10 Load case number (see paragraph
2-6-6)

PH16 deg 0.0 Angle of internal friction

COH6 psf 0.0 Cohesive strength

GANAS6 pcf 0.0 Unit weight of soil (including
weight of water if submerged)

SPT7 See note (11) and note (6) in the
table in paragraph 3-3-1

L.C 0, 1-10 Load case number (see paragraph
2-6-6)

P1117 deg 0.0 Angle of internal friction (9)

(Cont inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable -Default-_

Name Name Units Value Definition

SPT7 COH7 psf 0.0 Cohesive strength (9)

GAMAS7 pcf 0.0 Unit weight of soil (including
weight of water if submerged)

SSEE See notes (7), (11), (12), and (14).
See Figures 3-2 and 3-3. This list
is optional

EXW ft 2.0 Excavation bottom extra width, each
side

ESS ratio 1.0 Excavation side slope, 1.0 vertical:
ESS horizontal. Must not he zero

HSS5T ratio 100.0 Existing ground side slope bevond
ELTS5T (toe side), 1.0 vertical:
HSS5T horizontal, 100.0 if level

EILTS5T ft -- Elevation of existing ground at a
distance from the basic working line
of DTS5T toward the toe

DTS5T ft 0.0 Horizontal distance from basic
working point to ELTS5T toward toe

ELTS5W ft -- Elevation of existing ground di-
rectly under basic working point

ELTS5ti ft Elevation of existing iround at a
distance from the basic working
line of DTS511 toward the heel

DTS5H ft 0.0 Horizontal distance from basic
working point to E],1SSlI toward heel

HSS5H ratio 100.0 Existing ground side slope beyond
ELTS5H (heel side), 1.0 vertical:
HSS5 horizontal, 100.0 if level

SOLP LC O, 1-10 Load case number (see paragraph
2-6-6)

IFWOC I or 2 2 1 if an incr.'ment tal wedge method is
to be used to calculate active earth
pressures, and horizontal pressure,
of surcharge. See notes (12) and
(14)

(Cont inued)

3-16



3-3-2 SoilIs and Seepag~e DPata I tern Def iit ions- (Cont in-ued-):

List Variable Default
Name Name- U1nits Value ------ De f in it ion

SOLP I FWOC 2 if Coulomb' s equation is to be
used to calculate act ive earth
pressures and if modified t heorv of
e lasticity equations described i n
Addendum B to Exh~ibit A of the Pro-

gram Criteria Spec if icat ions Docui-

ment are to be used for horizontalI
pressures due to vertical
s u r c li ar e es

NODE each G Number of wedge increments (nodes)
to he used in modules, SA and SP~
when I E14OC =I and I ESOM = 2. De-
fault (P) Or C) is to Use one node

per foot of height , which becomes
excessively expensive for bighier

walIls . NOPE is ignored in modul1e
I'D because I ESON is used as 1 if

IEWC(= I (luring the designi pro-
cess . The final analysis of the
sel ected design, bowever, uses

lESM and NOPE as, actuallv defined
byV tibe user

I ESOM or 2- 1 1 for one-piece trial falill ore sur-
faces in tbe incremen'Ital wedge~t

met hod calculations with mulIti pie

layers of soil

2 for piece-wise linear triail faii -

tire surtaices in the incrementail
wedge Method calculat ions, with Mill-

iple lavers of s;oil. Opt ion 2' is
not allowed in the des i pu stace of
modu le ED) beCause Of t he MuIi

gIreater cost. Th'e :mnalvsis st ;Ice of
module iD1 uses, the I SNvalue set

b\- the user. Sec paraglraph 4.1.I.b
oif the Prog-ram Criteria Spec if i ca-
t ions Doe oment

NPITD 1-5 (1I Overt urning anlalvs is pass i'e pre.-
suire sha-pe code,. See 1-igpure 4-1
and page's K-h t hrollghi K-Il Of thet

Program Cr it er ia Spec if i cations

(Conti nued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SOLP NPPD Document. Note that the difference
between Figures K-Ic aild K-2b is
that the wall in Figure K-Ic has a
key (0.01 ft long). A quick refer-
ence shape diagram follows, but it
is important for the user to read
pages K-6 through K-11 before cod-
ing a wall with a sloping base and
no key. Level base, no key
(DKEY - 0.0):

NPPD I or 3:

toA e heel,

NPPD 2 or 4: No passive pressure
possible

Level base, DKEY at least 0.01 ft
1 oil g

1 2 3 4 =NPPD

S1 opin base, no key (DKEY 0.0):

NIID I or 3:

(Cont inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

1,ist Variable Default
Name Name Units Value Definition

SOI.P NPIPD NIT!)= 2 or 4: No passive pressure
possible

Sloping base, DKEY at least 0.01 ft
Long:

I'-
I7

DKEY

1 2 3 4 =NPPD

Any base, with or without a key:

NPPD = 5: This option precludes the
use of any subgrade friction or

passive pressure in either sliding
or overturning

rigid strut toe

Note that in walls with a key at
least 0.01 ft long, the horizontal
force in the overturning calcula-

tions is resisted entirely by pas-
sive pressure, with no limit on the
magnitude of the passive pressure.
Walls without a key have this hori-
zontal force resisted by only a
force along the base unless this
force exceeds a (N tan 0 + cA) limit,
in which case the amount of force in
excess of the limit will be taken up
by passive pressure shaped according
to the value of NPPD

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definition

SOI.P NPPD The NPPD default value for flood-
walls is 1; the default value for
retaining wall is 3

RKII ratio 0.0 Mononobe-Okahe earthquake horizon-

tal acceleration factor, as a deci-
mal fraction of gravity. See
note (8)

RKV ratio 0.0 Mononobe-Okabe earthquake vertical
acceleration factor, as a decimal

fraction of gravity. See note (8)

CFMA factor 1.0 Arching-active correction factor
for moment arm used to increase
moments due to arching active earth
pressure. See paragraph 4 .3.1.c
of the Program Criteria Specifica-
tions Document. M = F * arm
CFMA (1,C)

SST LC 0, 1-10 Load case number (see paragraph
2-6-6)

ESTW ft Elevation of backfill earth cover
over toe, where it passes directly

underneath the basic working point.
See note (9)

SST ratio Slope of backfill earth cover over
the toe, 1.0 vertical: SST horizon-
tal, level = 100.0. See note (9).

This slope may intersect anywhere
on the excavation side slope or on
existing ground

SSHW This data list is used to define the
backfill earth cover over the heel
when the incremental wedge method is
to be used for active earth pres-
sures. If the Coulomb method is to
he used, use data list SOL('

LC 0, 1-1ID load case number (see paragraph
2-6-6)

ESHW ft Elevation of backfill earth cover
over the heel, where it passes

(Cont inued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default

Name Name Units Value Definition

SSHW ESHW directly underneath the basic work-
ing point. This earth cover must

intersect the heel-side face of the

stem and not the top of stem

HSI ratio 100.0 Heel earth backfill slope nearest

the stem. 100.0 = level. Usable
only if IFWOC = 1. Must be "C"

unless 3 slopes are used

I)SlH ft 0.0 Width of slope HSi. Needed only if
IFWOC = 1. M!ust be "C" unless PS1
is defined

HS2 ratio 100.0 Heel earth backfill slope, beyond

DSIH, for a distance of WOS2. Must
be used if more than 1 slope.
100.0 = level. Usable only if

IFWOC = 1. Must be used if more

than 1 slope

WDS2 ft 0.0 Width of slope HS2. Needed only if

II'OC = 1. Must be "C" unless t52

is defined

HS3 ratio Heel earth backfill slope, beyond

WDS2 for list SSHW or from stem
over heel for list qSHC(. !ust not
intersect the base slab. 100.0 if

level. Must always be defined

SSHC SOL(: is a subset of data list 550W

containing L, ESHW, and PS3 onlv.
If list SSUC is entered, the pro-

gram will automatica l1y' set HS1,
DSII!, HS2 , and WDS2 to undefined C

WGHT (,AMAC pc f 150.0 Unit weight of reinforced concret(,

GAMAW pcf 62.5 Unit weight of water

NOTES: (1) Default values described in definition column.

(2) Soil laver I values are used fnr filter zone if wedge

method is used (1.1WOC 1).

(Cont inucd)
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3-3-2 Soi ls and SeetpageData Item )ef iit ions (Con tinued):

(3) Used for sliding strength determination wherever the as-
sumed failure path is in soil (if key present or no key
but sloping base) (PH Ix and COIx).

(4) Used for sliding strength determination wherever the as-
sumed failure path is along the soil-concrete interface
(PHISx and ADIx).

(5) 'he program uses an isoparametric interpolation procedure
to determine the allowable bearing pressure corresponding
to the actual base width (BW) and the elevation at each
soil layer interface and concrete out liinc corner along
the base. The actul base width must lit at or between
BW1 and BW2. Default (D o)r C) is for tihe maximum bearing
pressure to be ignored. ,-oe note (6) and then (7).

(6) Soil laver 3 must ,11wavs he defined for modules SA, SP,
FA, or FP. Soil laver 5 may be omitted if its properties
are identical with soil laver 4. laver 4 may be omitted
if layer 5 has been omitted and all of layers 3, 4, and 5
are identical.

(7) if laver 5 has been omitted, then ABP4TN and Ahll'4IV must
be for the surface defined bv data list SSI .E. If layers
5 and 4 have been omitted, then ABPPI'N and ABP3IV must
be tor the surface defined bv data list SSEF.

(8) The equation that uses factors RKII and RKV is in para-
graph 8.5.1.b (equation for "angle" 0) of the Program
Criteria Specif icat ions Document, for calculating RKAE
factors for the filter zone and soil layers I through 5.
In addition, the factors are multiplied by the various
unit weights to get inertial forces within the neutral
block. To completely avoid earthquake ef feets in a load
case, all of these data item variables must be zero:
RKAEFZ, RKAEl , RKAE2, RKH, and RKV.

(9) The backfill earth surface must never be below the top of
the base slab. Tiis affects data lists SPT7, SPIll, SST,
and SSIIW or SSHC.

(10) See Figure 3-1 for illustration of data lists SPill", Sill
SP112, SPT6, SPT7, SStIW, SSIIC, SST, and part of SEEP.

(11) See Figure 3-2 for illustration of lists SSEE, SPEI, SPE4,
and SPES.

(12) Data lists SOLE and SOL5 are ignored by the wedge method
opt ion for active earth computation (IFWOC = 1).

(Con t i llued)
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3-3-2 Soi-ls and See pIae Data I tem De f init ions (Con cl1uded):

(13) Special notes about the filter zone:

a. Line-of-creep calculations (ISFT = 1 in data list SEEP)

assume no loss of head in the filter zone.

h. Soil properties for soil layer I are used in the fil-

ter zone, instead of the SPttF properties, when
IFWOC = 1 (wedge method) in data list SOLP.

(14) With the wedge method, a line from the lowest concrete at
the end of the heel, extending outward at an angle 15 deg

upward from the horizontal, must intersect the existing
grade line defined by data list SSEE. See Figure 3-2.

3-3-3 Sliding Data. Sliding control data are included in data lists

ONEA and SLID, plus the values of KFLAG and DKEY in data lists
WLAK and WLDK, and NPPD in data list SOLP. Data lists ONEA and SLI) are
optional for analysis. Data list (ONEA is optional for design.

a. Sliding calculations use the method of wedges: an active
wedge beyond the heel, a neutral block between the ends of

the heel and the key, and a passive wedge beyond the toe.

The passive wedge does not include any use of the variable
NPPD in data list SOI P unless NPPI) = 5, in which case the

passive wedge is replaced with z rigid strut.

b. Walls with no key and a level base use neutral block base
sliding resistance calculated from the sliding friction angle

and adhesion soils data values from soil layers 3, 4, and/or
5 along the base.

c. Walls with no key and a sloping base use a variable angle
OMEGA to define the bottom of the neutral block:

\ Iwedge /

passive wedge \ I /

pass ive wedge
with oME(;A = 0.0

neutral block

(1) With maximum OMEGA, base sliding resistaince includes the
use of sliding friction and adhesion st rength from tlie
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soil layers under the base, as well as the parallel

component of the weight ol the neucral block.

(2) With OMEGA less than the maximum, base sliding resis-

tance includes the use of soil internal friction and
cohesion instead of sliding friction and adhesion.

d. A single value of OMEGA may be specified in data list ONEA,
or it may be made variable by either not using list ONEA or

canceling an input value by reentering the list with the

letter C for an OMEGA value.

e. Walls with a key not less than 0.01 ft long (DKEY in data
list WLAK or the result of module FD) will use a neutral

block base that depends on the value of KFLAG (data list

WIAK or WLDK).

(1) With KFhAG = 0 (key ar end of heel), the computation

will be as described in Exhibits H, I, and J and in

Chapter 6 of the Program Criteria Specifications Docu-
ment. The bottom of the neutral block will be like the
sketch below for a level base:

-- " I'-" ati ve /

p)Issive We[" - -- I*j-P
W i t h max iMm/

f~I,
passive wtldi.k ---------- I
with OMEGA 0.0

I eve I (OM GA 0)

S t in + ,A

Iut I .l .blo k

And like this for a sloping base:
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f. All situations with OMEGA greater than zero also include the
resisting force of tile parallel component of tile weight of
the neutral block, along the inclined failure surface.

3-4 SURCHARGE DATA

3-4-1 All Surcharge Data Lists Are Optional:

a. All surcharge data lists may be used in modules SA, SIl, FA,
and FD.

b. Surcharge data lists SCFD, SCFH, and SCWt may be used in
modules WA, WI), UA, and ID.

c. Surcharge data lists SCFV and SCWV are not used in modules
WA, WD, UA, and UD.

3-4-2 Surcharge Data Item Definitions (See Figure 3-4):

l1ist Variable Default
Name Name Units Value Definition (See Note 1)

SCFD Vertical forces on concrete

IC 0, 1-10 Load case number (see paragraph 2-6-6)

PVS lb/ft 0.0 Line load centered on top of stem

PVB lb/ft 0.0 Line load on base slab at X coordinate
value DVB from vertical line through
the basic working point

DVB ft 0.0 X coordinate from basic working point

to PVB. Negative if PVB is on toe

SCFH Horizontal forces on concrete

LC 0, 1-10 Load case number (see paragraph 2-6-0)

Pill lb/ft 0.0 line load at elevation Fll1. NUst be
negative if on toe

EIPH 1 ft -- Eievat ion of force PH i . .la\ be at a,iv
elevat ion on or above bot toM Of toe-

PH2 lb/ft 0.0 Line load at elevat ion EIPtl2

ELPH12 ft -- llevation of force I112. >Iust be above
base, on stem onl'

SCFV Vertical line loads on soil surface

LU 0, 1-10 load case number (sec paragrapjh 2-0-)

PVI lb/ft 0.0 line surcharge at X coordinat e DVI

DVl it 01) N coordinate a t Ii11 lold CVI . See
note (2)

(Cont i nued)
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3-4-2 Surcharge Data Item Definitions (Continued):

List Variable Default -

Name Name Un'ts Value Definition (See Note 1)

SCFV P2 lb/ft 0.0 Line surcharge at X coordinate DV2

DV2 ft 0.0 X coordinate at line load PV2

PV3 lb/ft 0.0 Line surcharge at X coordinate DV3

DV3 ft 0.0 X coordinate at line load PV3

PV4 lb/ft 0.0 Line surcharge at X coordinate DV4

DV4 ft 0.0 X coordinate at line load PV4

PV5 lb/ft 0.0 Line surcharge at X coordinate DV5

DV5 ft 0.0 X coordinate at line load PV5

SCWH Horizontal pressures

LIC 0, 1-10 Load case number (see paragraph 2-6-6)

WI psf 0.0 Pressure on any portion of stem above
finished grade

EWI1T ft -- Elevation of top of Wi. Must be be-

tween the top of stem and EIW1B

ELWIB ft -- Elevation of bottom of Wl. Must be
below ELWIT

W3 psf 0.0 Pressure at finished grade elevation
over end of heel. See note (2)

W4 psf 0.0 Pressure at bottom of key if key is at
end of heel (KFLAG = 0) or at bottom
of end of heel if no key or if key is
under the stem (KFIAC = positive)

SCWV Vertical surcharge pressures on soil
surface

LC 0, 1-10 Load case number (see paragraph 2-6-6)

WT psf 0.0 Area surcharge, over a portion of toe
only

WWT ft 0.0 Width of WT

DWT ft 0.0 Horizontal distance from hasic working
point to stem-side edge of area cov-
ered by WT. Always entered positive,
over toe only

(Con t i nued)

3-3(1



3-4-2 Surcha rge Data - tem Defini t ions (Concltded) d

List Variable Default
Name Name_ Unit s __Value ... e_finit-ion -(See- -Note 1)-

SCWV WH psf 0.0 Area surcharge, over a portion of heel
only

WWH ft 0.0 Width of WH

DWII fL 0.0 Horizontal distance from basic working
point to stem-side edge of area cov-
ered by WH. Always positive, over
heel only

WINJ) LC 0, 1-10 Load case number (see paragraph 2-6-6)

W psf 0.0 Wind pressure (positive from heel,

negative from toe) on exposed surface

of stem not covered by pressure W1 in
data list SCWI

NOTES: (1) All forces and pressures are positive downward or acting
toward the toe from beyond the heel.

(2) Used only if KRACK = 1; ignored if KRACK = 2. Pressures

W3-W4 are in addition to all seepage pressures. They are
intended for use to model the momentary increase in hydro-

static pressure caused by the rise in mean water level as
a wave approaches the stem. Pressures W3-W4 act instead
of active earth on the neutral block if KRACK = 1.

3-5 COST DATA

3-5-1 Use of Cost )ata:

a. Cost data are all optional. Default values will be used if
not entered (it is not necessary to enter a list just to
use the D option).

b. Module FA calculates the estimated construction cost of the
completed wall, in dollars per lineal foot.

c. Module F) uses the construction cost estimated bv module FA
as its hais of optimization.

d. Modules SA, SP, WA, W), UA, and VD ignore the cost factors.

e. Cost data are illustrated in Figure 3-2.

so3-WdM~m.
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o- - l t I It z I tem lI in1 i t bus.-

I i t Vai r i alI clie flan 1 t
Name. Naime Un i t s Va1 I Uo lDe f in1 i t ionl

C Sl~' FUn ' i t costs of st ructural backfillI

'CB F FZ S/ft 3 0 ['1 Ui t cos t o f f il1t er zone

VC BFS I S/ft 3 .0 t i t c os t o f soilI laver 1

U('BFS Sf t 0.0 UnIit LCost ofsoil laver 2

, 3LTCIFSb S/ft 0.11 l ni t c o st o f soil lo ave r 0

LTBFS7 s/f t 1 0 I'nlitL cost o f soilI lover 7

C ST C Unllit Costs of re inforCCd conc rete

UCWII /f t 3 1.0 UnitL cost o f concrete inl boseL slob

UCVS Sf t 3 1.0 'l Uit cost o f concretc' inl SteUM

U(1IK S/f t 3 1. 'l Ui t c o st o f concrete inl key

C I'll Ui t c os ts o f s,,t ruc t unra) excovot ion

CF X S3 S/f t 110.0 Unli t cost of e\cavot ionl inl soil
lover 3

UCFXN$4 S/f t 00 Un it cost of excavation inl soil
lovYe r 4

UCIEX 55 Sf t 3  0.0 Un i t Cost of ecaCZvalt ion inl Soil
Lover 5

UC CNK S / t 3 . tnl it cost of key Ccc va t ionl

C STB and C STF volune-s must be omit tedc (for de faunit voluti stubst i tot io00)
or zro ben vpobot colexis in ' crtit elevat ions andl( dis tances- aire

us"ed inl datal list SOLIP

1-6 IWAIl. GEKOMETRY DATA

i-0- II lit crno I oo rd iMt C Sys tem'il. A vtfCM o f ortbonono011 I coordinates-
is ('11cuIlated internal 1v and used to (10f 1oe Coot i ons ofI cornlers

o I tihe conc retec otit I Ile , aIs wel I as;,- of t lie so i I s svst em andi siidin

io i Itnre planes1C,'. See' t he c i rc led ntimbers- iiiF 1i niu 1-5.

aI. X coo rd inaites aore me siureil ho ri zon t ;i I I v f rom ;an or in in a I onv,
tle Y ax is wic(I runs vert i cal v thlronugh thbe basic work ion
t)oijut (FW') . Pos it ive vollties aIre t owlr tielce noot I
vo-lies ;ire t oward tie tot.

h.Y co or ( ;lLc l Ao Is cr tl cva-t i Is v IA I I ''i tsiit be oi t i vye.



3-6-2 It a Red unda ncy . The data it ems are more than sufi ci ent to de-
scr ihe a wall. This redundanc\' gives the user m,,re flex ibi l itv

in how a wall can be described, or verifies the consistencv of a de-
script ion calculated elsewhere. Ma jor redundant dat a set s are described
be l ow:

a. Stem location on base. The_ I oc;t ion of the stem (tot side of

stem at base) can be establisht-d b definin, any one of the
following sets of datza. See paragra ph 3-6-4 for definition
of the variables. It is assumed that tile base width (MO)
has already been established:

(1) TW2 (toe width).

(2) 1%, STR (BW times stem ratio).

(3) TSTB, iIEEL (toe width is remainder of B1W)

b. Heel thickness at stem. The possihi lit ies here are based on
the fact that the program always completes the def init ion of
the toe width and thicknesses first. Alternate sets art
listed below:

(I) Toe description, IBSAME = 1, HEElT2

(2) fiEEiT , IIEELT2 .

HEEILT2 is set to its default %alue of THINT if undefined.
TMINB is determined from the following rules if undefined.
itEEITII and HEFIT2 cannot be less than TMINB; TITNB must be
entered if it is to he less than the default value.

ETS-BTEl TMINB and TMINS Default Values

U'p to 15.0 ft 12.0 in.

Over 15 ft 18.0 in.

c. Heel-side bottom panel batter of stem. This value, HSBPB,
is alwavs calculated by the program as it closes the perim-
eter description of the wail cross section. The calculated

value is printed in the report file.

3-6--3 1)ata 1, ist s . tanv of the wall geometry data items appear in more
than cne list to aid the user in entering the fewest number of

lists possible. In general, there art, two tvpes of lists: those (It'-
scribing the wall for analysis, and those describing the wall for de-
sign. 'he first two letters of the list names are "WI.' for 'wall.' Tie
third letter is either "A' for ";llalvsis" or "D" for "design." The
fotirthi letter, if used, is "B" i or "base,' . .i"' for "heel," "K for "k',\',
"S" for "stem," or "T" for 'toe."

A;. lists for analysis:

*WLA ETS TW2 STR HEELW

*WLAB BW BW1 BW2 BS

1-14
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:WLAH HEELT2 HEELW HEELT1

WLAK KFLAG DKEY WKLY BKTF

xWLAS TSTT TSB TSTB HSTPH HSTPB HSPBP

*WLAT BTEI TOEHT TS? TWI TS1

WLR UASER

h. lists for des i n:

*WLD ETS TW2 STR HEELW TSTB TMINB

*WLDB BW1 BW2 BS1 BS2 (needed only for stability design)

WLDH HEELT2

WLDK KFLAG BKTF DKEYI DKEY2

WLDS TMINS TSB HSTPH HSTPB HSBPB

*WLDT BTE11 BTE12 TOEHT TWI

WLBR BASER

Note that TMINB in list WI.) must be used for slab thicknesses below the
default for TMINB and TMINS in list WLDS must be used for stem thick-
ness less than the default for TMINS. Note that this list may not be
terminated after THINS because the rest of the list must be "S," not "P."

3-6-4 Wall (eometrv Data Item Definitions (See Figure 3-5). Wall parts

are listed in the approximate order that they are used in the
program. See Chapters 5 and 6 for illustrations.

Variable l)efault.. . . .. . . .. . . . . . .. .. .

Name Units Value Definition

Stem 1thcription

TfS 111 i 1. HINS Stem thickness t at top. See note (11)

El'S ft (1) Elevation of top of stem

TSB in./ft 0.0 Toe-side batter, inches horizontal per toot
vertical

TSTB in. (10) Stem t at base. See note (li)

TM INS ill. (3) Minimum allowable stem t See paragraph
3-6-2b(2)

(Cont inued)

* Denotes a reqiiTed list.

3-3 5
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3-6-4 Wall (eometry lata Item lef init ions (ont nued):

Va r iab l e Def al It

Name 1n i t Va lu ttef init ion

IISTPII tt (2) fleet-s ide top pante I le i ght . Shoul d be I.1) ii

no top panel . See lnOte (1 )

HSTPB in. /ft 0. 0 Heel -s ide top pane batter, in incht.s h0r i-

zontal per foot vertical. See note (1 (L )

SB'B in./ft (3) 1lee I-s ide hot t em paeI bt tc r , in inches hor i -
zon t a 1 per foot Vert ical . There must be a
bottom stem t at base (horizottll projec-
tion). See notes (10) and (If)

l e Dc sc r ipt ion

TlI ft 0.0 W idth of part I of tOe (at stem)

TS1 rat io 100.0 Slope of top of part I of toe, 1.0 vertical
to TS1 horizontal, 100.0 = level. Must a -

ways be positive

TW2 ft (4) Width of ent ire toe. See note (10)

TS2 ratio 100.t0 Slope of top of part 2 of toe (a t end)
1 .(0 vert tcal to TS2 horizontal, 100. = hori-

zontal . Mulst a ways be posit Live

TOEtT in . TM I NB Toe t at end; always vertical. See

note (12)

PTEI ft (I) Elevation of bottom of toe at end

BTEII ft () lowest Value of BT.I in modlcIe I'll

BTE12 ft (5) lighest value of BTEI in modilt. I'D

STR ratio none Stem rat io (des ign value For 'l1!M0"W)

B ase Bet t om le s c ci )t ion (The va Ites of TV2 (o r STR) and BW must

be sulch that at least one point at the toe-side face of thle steriii
or inside the stem is an integer number of I ect from the end of
the toe.)

BW f t (6) Base width (horizontal pro ect ion) . See

note (1()

B1WI ft I) Minimum valtIc for B1W in module FlD. Al so
needCd 1or a I I Owab)) IW Fi -il ) pt'ssIIt' i11 t l' -

poI at ion 1 i1 in li I '-es IA alld IE

(Cnoat i nille)
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3-6-4 Wal0 Geometry l)aIta I term Def-in-iti-on- (Con-t inue-d)

Var iabI Defaul t
Name Units Value Definit ion

111,'2 1t (I) Maximum value for BW in module Fl). Also
needed for allowable bearing pressure inter-

polation in modults FA and Fl). Must be
larger than BWI

B1S ratio 0. 0 BaSe bottom-side slope, WS vert ical to 1 .0

horizon tal , 1).0 =  level

BSI rat io 0.0 Minimum value for RS in module FD

BS2 ratio 0.3333 Maximum value for BS in module Fl)

BAS ER ft 0.0 Base horizontal radius defining trapezoidal
plan, measured from basic working point,
positive over heel. Base is ;alwavs 1.) ft

wide under the basic working point. 0., )
ret'angular (infinite rdius)

TMiNB in. (3) Minimum allowable base slah t ec

pa ra graph

Key Description

KFIAG 0 or 1 1 0 if key is at end of heel

1 if key is under stem

1)KEY ft (.1) KV I ength , measured vert i call v :iI on, het I
side

DK:Y 1 tt 0.) Minimuim v;ilue for DKEY in module FI)

DKEY2 ft ( 1) Mazximum vaiie for DKVY in modtile ID

BKTI ratio 3.) Toe-side face Litter, I. ( ho rizontal to

BKTF vert ita I

WKFY in. TM INB Width (thickness) at bottom ot kCV. Se

note (12)

Hlce) .'tC ri1pt ion

HEEl 'II in. (8) 1hi ckness a t stem. See- notc (12)

VllI F.. in. TINO lM Iickness at end, not includin ,iny ke\. I
not he crti tt c" t huill Dl'I) I

I EIW ft (V ) i It h ( lor i:ont l I, ro ec t ion ). Set

1 ( 'lt c W ll)

not I



3-6-4 Wall Geometry Data Item Definitions (Concluded):

NOTES: (1) Required data item with no default value or default cal-
culation procedure.

(2) Will be calculated to be as large as possible. See
Figure 3-6.

(3) Calculated by program.

(4) See paragraph 3-6- 2a(l).

(5) Note (1); must be below top of soil layer 7 as defined by
data list SOLT.

(6) Three fifths of ETS - BTEI or, as determined by module FD,
between BWI and BW2.

(7) Default value for a floodwall is 0.8 of ETS - BTEI; de-
fault value for a retaining wall is zero.

(8) Default values:

a. TMINB.
b. Top of heel must not slope down toward the stem.
c. Set at top of toe at stem if IBSAME = 1 and if it is

strong enough.

(9) See paragraph 3-6-2a(3).

(10) Program verifies consistency of following equations,
within 0.01 ft, or calculates values to complete the
equat ions:

BW = TW2/STR = TW2 + (TSTB/12.0) + iEFLW

(11) May not be less than TMINS.

(12) May not be less than TMINB.

(13) When a single batter is desired on the heel-side face of
the stem, use ttSTPH = 0 and HSTPB = anything and use

HSBPB for the single batter.
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CHAPITE R 4 : MODULES SA AND SP--ACTIVE EARTH PRESSURES

4-1 (GENERAL. ',Idul es SA and SP arc not normal l\ rUnl sepa ra tely h y
the user. Normal use of the program would include running modiule

FA for overall sthlivanalvsis or module I'D for overall stahil it\'
design. Mhen modules FA and FD) need the output of modules SA and SP,

thvare called autoinatical Iv.

4-2 -) ~ S Modlule SA calceulates act ive earth and hor izontalI sur-
charge effect forces act ing onl a vert ical p lane through the end

of the hieel . Module' SP performs the same Calculations as module SA,
except that the. forces are the ones act ing onl the hee I-side face of stem.
Calculation proce'Ldures- are expl ained in Exhibit A to the program Criteriai

Spec if icat ions Doc men t.

4-3 ACTIVE EARTH PRESSURE CALCULATION. Active earth forces may be
calculated b\ either Coulomb's equat ion (I EWOC 2) or an lucre-

men t a 1 wedge mnethod (I FWOC 1 I) . Data lists ACPH and ACPS permit the
user to edit the forces so obtained for anailvs is (11o(t for design) or to
input for ana V sis a complete set of forles ;-obta inled elsewhere. Earth
pressures for stability do si~a must be as calculated within the program
(see Chapter 11).

4 -4 REQUIRED DATA

4-4-1 SO il s . See paragraph 3-3-2 anid Figure 3-1 for details. l)lIlAI
of data list SPIIl and !DELTrA2 of data list SlP112 are required for

modules'- SP oly".

*SPE3 PH13 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3BW ELBS3

5511W LC [511W HS1 DS1H 1152 WDS2 HS3

or

SSHC LC ESHW HS3 (Hsl , l)SIH, 1152, and WDS2 will be cne e.

4-- (;tnerni I . See paragraph [3-2-2a for details.

CASE IJLC LCS(1 LCS(2) . .. LCS(NLC)

4-4- 3 (;eomet r%,. See paraigraph 3-6 and Figure '3-' Ior deta iil

OnIv% I'll I i, C0113 , and ';AMLS3 a re used i n modui I e SA. TIhe 011t ie I- I it
i.- ignored if TFWoC = 2 (coulomb) , but theU I ist must be inpu)It ted W ith
pos it jV yevaI tes evenI if thli v V11C ut'sre no0t needed.

4- 1



*WLA ETS TW2 STR HEELW

*WLAB 8W BW1 BW2 BS

*WLAH HEELT2 HEELW HEELT1

WLAK KFLAG DKEY WDEY BKTF

*WLAS TSTT TSB TSTB HSTPH HSTPB HSBPB

*WLAT BTE1 TOEHT TS2 TWi TS1

Much of this data is redundant, as is described in paragraph 3-3-2. The
lists are shown here only as a reminder to the experienced user. The
beginning user is urged to refer to Chapter 5.

4-5 OPTIONAL DATA THAT WILL BE USED IF ENTERED

4-5-1 Soils. See paragraph 3-3-2 and Figure 3-1 for details. DELTA2
and DELTAF are used only in module SP.

**SPH1 LC PH1l COHI GAMASI RKA1 DELTA1 RKAE1 HCMIN
**SPH2 LC ELTS1 PH12 COH2 GAMAS2 RKA2 DELTA2 RKAE2
**SPHF LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ
-ISPE4 ELTS3 PH14 COIA GAMAS4 PHIS4 ADHS4 ABP4TN ABP4BN ABP4TW

ABP4BW
f*SPE5 ELTS4 PH15 COH5 GAMAS5 PHIS5 ADHS5 ABP5TN ABP5BN ABP5TW

ABP5BW
ltSEEP LC ELWT ELWH HGSW ISLO ISFT KRACK
+SOLP LC IFWOC NODE IFSOM NPPD RKH RKV CFMA

SSEE EXW ESS HSS5T ELTS5T DTS5T ELTS5W ELTS5H DTS5H HSS5H

-414GHT GAMAC GAMAW

*Denotes a required list.

**DELTAI, DELTA2 and L)ELTAF are ignored by module SA; RKAI, RKA2,
RKAFZ, and RKAEFZ are optional (see note (8) and the detailed definli-
tions in paragraph 3-3-2). HCMIN is uscd by module FD only.

IOnly PHil, COH, and GAMAS are used in module SA. The values in the
entire list are ignored if 1FWOC = 2 in modules SA anid

SThe oly~ variable actual ly needed is KRACK (1,C) , i _d, he set to
2 (no crack) if the wall is a f loodwall1. I SIC Ila- v 11 tie.
This is also an optional list.

+ NODE and I FSOM are ignored if I EWOC =2 (Coulomb), NPIl) is ignored
by both modules.

*:4 List WCII1 is needed oniv if ELII1 is used to aCi lVe liiOyalnt eairthI
below some elevation . lDefaulIt values are 15(0.0( and 62. 5.
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4-5-2 General. See paragraph 3-2 for details.

NAME (jcb nLame, 60 characters maximum)

*TYPE LC IIYPE(LC)

(HYD is ignored by both modale SA and module SP.)

4-5-3 Surcharges. See paragraph 3-3-1 and Figure 3-4 for details.
Data lists SCFD, SCFH, and SCWH are not used in modules SA and SP.

SCFV LC PV1 DVI PV2 DV2 PV3 DV3 PV4 DV4 PV5 DV5

SCWV LC WT WWT PWT WH WWH DWH

4-5-4 Geometry. Tha geometry data for analysis (all data lists begin-
ning with the letters "WLA") contain the capability of a highly

redundant description. The purpose of this redundancy is to furnish the
user with flexibility in completing a wall description. It can also be
used to verify the consistency of a description calculated elsewhere,
since the program verifies such redundant data. See paragraph 3-6 for
details.

4-6 INTERPRETATION OF OUTPUT

4-6-1 Meaning of Values:

a. The values calculated by models SA and SP are in the form of
a series of arrays, each element of which is a lumped force
summed from the segment of pressure diagram centered on a row
of nodal points that are evenly spaced along the vertical
surface specified in paragraph 4-2. The spacing may be con-
trolled by the data item variable NODE in data list SOLP
described in paragraph 3-3-2. A summation of lumped force
values is thus equivalent to the total area under the active
earth pressure diagram.

b. Each module produces three arrays--lumped force elevations,
static effect forces, and additional forces due to
earthquake--as tabulated below:

Module Lumped Force Static Force Additional Earthquake Acting
Name Elevations Values Force Values At

SA YH(LC,location) H(LC,location) EH(LC,Iocation) heel
SP YVS(LC,location) HS(LC,location) EIIS(LC, locat ion) stem

* If the watl is floodwall (,TYPE(I.C) = 1) and if KRACK in dita list

SEEP is I (with crack, default for floodwalls), then module SA will
prod-ice all. zero values. See the detailed definitions of KRACK and W3
in paragraph 3-?-2.
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'rihe location subscript for a given module run alwavs starts
with I and goes intil the lowest possible elevation IaI; been
reached using the given (NODE set by user) or calculated
spacing of nodal points. YVS values will be calculated for
elevations below tle top of heel, but the tot torces hon
in the report file will include only the pressure ahove the

top of heel slab.

4-6-2 Report File Output. The report file output includes a table of
lumped force values and the total force and its moment about tle

bottom of the end of the toe. Other information in tie report file
includes a sumnnarv of input data and the wall descriptior. T!IC wall
description includes X and Y coordinates of the corners of the concrete
outline, where X is positive over the heel and negative over tile toe
from the basic working point and Y is an elevation.

4-6-3 Time-Sharing Terminal Output. The output arrays and wall corner
coordinates described in paragraphs 4-6-1 and 4-6-2 may be seen

through use of the LOOK command. "LOOK ACP1t" will display the output Of
module SA; "LOOK ACPS" will display the output of module SP; and "LOOK
XY" will display the wall corner coordinates and wall geometry data list
values.

4-7 MODIFICATION OF MODULE SA OUTPUT FOR USE BY MODULE FA I
4-7-i After using the LOOK command to inspect the contents of data list

ACPH or examining the report file from module SA, the arrays
mentioned in paragraph 4-6-lb may be edited by entering new values in
data list ACPH. In the example that follows, "LC" refers to the load
case number and "LOC" refers to the location code (array element sequence
number) . The data list is listed below:

ACPH LC LOC H(LC,LOC) EH(LC,LOC) YH(LC,LOC)

For diagrams of these variables, see Chapter 11. The LOOK 11 command
shows their values. An example report file table is shown below. In
this example, the backfill earth surface elevation over the end of the
heel is 119.5 ft, and nodes are at the default spacing of 1.0 ft.

HORIZONTAL ACTIVE EARTH PRESSURES FOR LOAD CASE 1 FOR CLASSIC (COULOMB)
ANALYSIS IN SA

OUTPUT OF ARRAYS H, EH, AND YH IN MODULE SA FOR CLASSIC ANALYSIS.

4-4



INCREMENTAL HORIZONTAL INCREMENTAL HORIZONTAL
ARRAY ELEMENT ELEVATION STATIC FORCE EARTHQUAKE FORCE
LOCATION CODE (FT) (LBS) (LOS)

1 119.00 6.1467 0.0
2 118.00 36.880 0.0
3 117.00 73.760 0.0
4 116.00 110.64 0.0
5 115.00 147.52 0.0
6 114.00 184.40 0.0
7 113.00 221.28 0.0
8 112.00 2'80. 16 0.0
9 111.00 295.04 0.0

10 110.00 331.92 0.0
11 109.00 368.0 0.0
12 108.00 405.68 0.0
13 107.00 442.56 0.0
14 106.00 479.44 0.0
15 105.00 516.32 0.0
16 104.00 553.20 0.0
17 103.00 590.08 0.0
18 102.00 626.96 0.0
19 101.00 663.84 0.0
20 100.00 344.24 0.0

For example, to change the lumped force m(1. O) at tleVlt ion U. ho ,,

331 .92 to 500.00 lb/fL, with no change in 111(1,LO) oI f (). 0 , this dit, list
entry would be made in the executive phase:

ACPH 1 10 500.0 S S

4-7-2 To eliminate these values, for recalculat ion ,,ith ,.hangl'd datal
tibe following data entrv must be made. This entr- wil i undetfine

array element location code number I for H (static) and EH(earthqu k ) I
forces. It is immaterial whether or not the corresjpond iIg Cl eVt iot
arra\' element is udefined once the force clement v.luc:z ire can1celd.

ACPH LC 1 C C C

where "I,C" is a specifi c load case number Or is .'ero fr IaI1 i cad case>.

4-8 MOtD I , I ;ATI .o N F O T l'l't' " -0F \Mt-) _L- SP -F" IS _IN SlR.'T:Fl RSA PF15ikN/
ANA1,YSIS. The olltput of module SP is edited ,s de rlhcd ,hove,

for module SA, using data l ist ACPS.
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C1APTER 5: MODULE FA--FOUNDATION STABILITY ANALYSIS

5-1 ACTION OF MODULE FA

5-1-1 Module FA performs an analysis of a completely defined wall and

its environment for the load cases activated with data list CASE.
in addition to running under user control, the component routines of
module FA are used by module FD during foundation stability design.

5-1-2 Module FA accomplishes the following actions while performing its

analysis:

a. Seepage pressure calculations (or uses seepage pressure arrays

inputted by the user with data lists HSPH and HSPV).

b. Sliding safety, as controlled by data lists SOLP (data item

NPPD), SLID, and ONEA.

c. Overturning stability.

d. Bearing pressure limitations.

e. Boil control, as determined by data list BOIL.

f. Cost analysis, including earthwork and concrete volumes as

controlled by data lists CSTB, CSTC, and CSTE.

g. Building arrays of earth and seepage effects for use in a

later structural analysis or design.

See Chapter ii for more detail.

5-2 GENERAL DATA. See paragraph 3-2.

NAME (60 characters maximum of alphanumeric job name)

CASE NLC LCS(1) LCS(2) ... LCS(NLC)

HYD LC IHYD (optional)

TYPE LC ITYPE (optional)

5-3 SOILS AND SEEPAGE DATA.

5-3-1 See paragraph 3-3-2 and Figures 3-1 and 3-2 for detailed descrip-

tions of data items. Major soils data preparation concepts are

listed below:

a. Soils data names are modular:

(1) Phi value names always begin with the letters PHI, such

as PHIFZ in the filter zone, PHI2 for laver 2, etc.

(2) Cohesion strength value names alway s begin with the

letters COH, such as CO113 for laver 3, etc.
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(3) Unit Weight names aiWax's begin With the letters (;AM,1,,
such as h;ANAS for sols AAJAS3 for kiaver 3, etc.

*~All1owabl1e bearing pro. sire do -ta names; beg in with ile
1let ter AlI11, fol lowed by, tile soils,- Li ,er number, folloawed
by a B for tile bottorn Of thle soil l aver or aI I for tilie

top) of tile Liver, fol lowed by an N for aI base Width Of
BWI or a W for a base width of BW2.

1) . Ill Ix and Ct)Hx must be defITined or zero in al11 soilI I avyers
before sliding stability can be cal culated.

C.In the heel earth backf ill soil lavers FZ , I , and 2, l{KAx will
1)e calculated from PHIx if RKAx is not, (1efined. (RIKAX meanls
RKAF/., RKAI , RKA2, etc.)

d. See paragraph 3-3-2 for special information onl sliding daita.

5-3-2 Required__Soil hDa ta. See paragraphs 3-3-2 and 3-3-3 for detailed
i 19 rm t ion.,

SPE3 FH13 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3BW

ELES3

SST LC ESTW SST optional portion of list if

SSHW LC ESHW HS1 DS1H HS2 WDS2 HS3 allowable bearing pressures

are not to be considered.

or

SSHG LC ESHW HS3 (11S1, DSlH1, HS21, WDS2, are set undefined)

5-3-3 Optional Soil Data. See paragraph 3-3-2 for detailed descriptions .

SLID LC NSLIDE FSMIN

The information in data list SLID is requi red to run sliding, but thle
('efault valueCs

NS L-1DE FSM IIN

I1 ood w.a 1 1 2 1. 5

ret a ining %wal 1 2. 0

will be used aII tca LCAII" if nTo t deCf ined by thle -uer's input da ta, so
thle Iist is, Opt 101111I

BOIL ELSPT CRMIN IPATH-

ONEA OMEGA



-'EEP LC EL14T ELWH HGSW ISLC* ISFT KRACK optional portion of

SOLP LC IFWOC NODE IFSOM NFPD RKH RKV CFMA lists if all]owable
bearing is not

SPE4 [LTS3 PH-14 COHI GAMAS4 PHIS4 ADHS4 applicable
ABP4TN ABP4BN ABP41-W ABP4BW

SPE5 ELTS4 PH15 COH5 GAMAS5 PHIS5 ADHS5
ABP5TN ABP5BN ABP5T1W ABP5BW

SPHF LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ

SPHl LC PH1l GOHi GAMASI RKA1 DELTA1 RKAE1 HCMIN*

SPH2 ELTS1 PH12 COH2 GAMAS2 RKA2 DELTA2 RKAE2

SPT6 LC PH16 COH6 GAMAS6

SPT7 LC PH17 COH7 GAMAS7

SSE[ EXW ESS HSS5T ELTS5 T DTS5T ELTS5W ELIS5H DTS5H HSS5H

WGHT GAMAC GAIAAW

5-4 SI!RCHiARCEDATA. See paragraph 3-4-2 and Figure 3-4 for deta-iled
data descript ions. AllI surcharge data are optional.

SCFD LC PVS PVB DVB

SCFH LC PHI ELPHl PH2 ELPH2

SCFV LC PVI Dvi PV2 DV2 PV3 DV3 PV4 DV4 PV5 DV5

SCWH [C WI ELW1T ELW1B W3 A4

SCWV [C WT WWT DWT WH WWH DWH

WIND LC W

5-5 Co-ST DT Sec pa ragraph 3-5-2 iind Figure 3--, lor dc t a ii d
dosc(riptiowis of datia items. All 1Of thCSc (Lat i aire opt ional i n

thait the maindatorv items' in data lis;t cSTC (concrete) Wil 11he used il
$1.0/t if not ([efined hv the Luer's datai. Excavaition aind hbackfill
costS Will defaIul to 0

CSTB UCBFFZ UCBFS1 UCBFS2 UCBFS6 UCBFS7

CSTC UCWB UCWS UCWK

CSTE UCEXS3 UCEXS4 UCEXS5 UC[XWK

5-6 (;EOM l'TRY l)DAI A

*Th is it em has on lv one value and does not vair\ with the I oad case
number, unless; the default [dent if ier 1) is used.
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5-6-1 See paragraph 3-6-2 and Figures 3-5 and 3-6 for detailed
descriptions.

WLA ETS TW2 SIR HEELW

* WLAB BW BW1 BW2 BS

* WLAH HEELT2 HEELW HEELT1

WALK KFLAG OKEY WKEY BKTF

WLAS TSTT TSB TSTB HSTPH HSTPB HSBPB

WLAT BTEl TOEHT TS2 TWI TSi

WLBR BASER (optional list)

5-6-2 TypiclGeometry Data For Basic Wall:

el 100.00 H

3L 5.00 ft

-. - 16 in.

20.00 ft

REM BASIC FLOODWALL, NO TAPERED MEMBERS

WLA 100.0 4.0 C 14.5 see notes (1) aind (6)

WLAB 20.0 20.0 20.0 D see note (2)

Set, note (3).

WLAK 0 5.0 16.0 D set. note (4)

See note (5).
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WLAT 80.0 D D D D see note (7)

NOTES: (1) With BW and TW2 set, either TSTB or HEELW may be left
undefined. In this example, TSTB is left undefined and
HEELW is defined.

(2) For analysis in module FA, BWl and BW2 may both be set to
BW to simplify the soil data preparation.

(3) List WLAH is omitted since HEELW is already defined and
HEELT1 and HEELT2 are both of default thickness (18 inches
for walls over 15 ft high).

(4) If there had been no key, this list could have been omitted.

(5) List WLAS is omitted since the stem is of default, constant
thickness.

(6) STR is entered as "C" since TW2 is defined.

(7) The letter D for TOEHT will cause it to default to 18 inches
for a wall over 15 ft high.

Thus, nine items are needed to describe the plain wal 1. Iwo mor' could
have been omitted if there had been no key. The ren ltiflg X and Y
coordinates are

COORDINATES OF CORNERS OF WALL CROSS-SECTION

X-COORDINATES ARE + TOWARD HEEL FROM BASIC WORKING POINT (BWP)
Y-COORDINATES ARE ELEVATIONS

PT. X Y DESCRIPTION OF POINT__

1 0.0 100.0000 BASIC WORKING POINT = TOE-SIDE OF STEM TOP
2 0.0 81.5000 BOTTOM OF TOE-SIDE FACE OF STEM (AT TS1)
3 0.0 81.5000 BETWEEN TS1 AN) TS2, ON TOP FACE OF TOE
4 -4.0000 81.5000 TOP OF TOEHT = AT OUTER END OF TW2
5 -4.0000 80.0000 TOE END OF BASE = AT BTEI
6 12.8333 80.0000 TOP OF TOE-SIDE FACE OF KEY
7 14.5000 75.0000 BOTTOM OF TOE-SIDE FACE OF KEY
8 16.0000 75.0000 BO1TOM OF HEEL-SIDE FACE OF KEY
9 16.0000 80.0000 TOP OF HEEL-SIDE FACE OF KEY

10 16.0000 80.0000 HEEL END OF BASE
11 16.0000 81.5000 TOP OF HEELT2 = TOP OF OUTER END OF HEEL
12 1.5000 82.0000 BOTTOM OF HEEL-SIDE FACE OF STEM
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PT. X Y DESCRIPTION OF POINT

13 1.5000 100.0000 BOTTOM OF HEEL-SIDE TOP PANEL Or STEM
14 1.5000 100.0000 'TOP OF HEEL-SIDE FACE OF STEM

NOTE: ff tile toe thickness had not been coustant , and if tilie uISer had
wanted thle heel thickness at the stemn to match that of tile toe, at
the stem, IBSAME could hiave been set to I ("make them the, same"
with data list CNWD:

CNWD D D D I D

5-6-Tvpca G eometry Data forSpe!c i zl Wal 11

el 80.01) t

.2

cl .00-

5-6U.



REM SPECIAL FLOODWALL WITH TAPERED MEMBERS

WLA 80.0 20.0 C 17.0

WLAB 50.0 50.0 50.0 0.2 either of these could ha. hk.en

WLAH 48.0 S 127.2 'C" or "I)" (hUt not h)

WLAK 0 5.0 24.0 D

WLAS 48.0 1.2 156.0 10.0 1.2 C

WLAT 54.0 48.0 5.0 10.0 D

'['his i 'Slculate.s out to tile following X and Y coordinat s:

X-COORDINATES ARE + TOWARD HEEL FROM BASIC WORKING POINT (BWP)
Y-COORDINATES ARE ELEVATIONS

P'. X Y )ESCRI-I ION t _11 0' 1 NI

1 (0.)) 8(. W(Bl)() [ia-i' working point toi-sidc ,i .t'v: t',p

2 -2.((1()0 ) h0).(0 0 ) tt tom L,I t oc- ai de, I -it c c. :> m (, it I

-00.1)1 11.(1)()() L-'tWut'II S1 In1d !V.', t' to'p I,1,L "' tI l

- 2. (1()()() )8. () ))(I lop of 101I111 - It ',lit r .nid ,I I

5 -2.,. i W 'i) . ( l)()( ) I L'C ItI(I I I t aI , - ,it h I II

I /- I 7., 4.' 7 1) / 1'T , (I ,,t t L .- idi, I~l A , c ' A

IS ('.i Oi ) i. 7 ) [,Ltolil II tI t' 0l- .idt I, C k,

ii 1)1;. 11 t'1 ' . I1 ' . l i C C) I,! i ' i t' I , k

I) I > .11ll11(1 ,i) i.111))1 1 i tt't i 'Il it I, jl: t t 'p.T:

I it .ll ' I . ) (H I ilkV I '> l i " . ' I

-i ' ] .<~i*:si i I .oNS O IN ''tl i1),\jtjt pI l irE) I , ,,l I, r

Iia ( ) Birt ln ar , li't'l- idt' IL ' I ii, :

r i Iff' '! I I\'] "i C W S N ININI-1 LOAt)l 1 N(, CA\' ;.4 I , rlI t i I I I l i I I It I ,
, I I-, IIlilt , I ), It I ) ! , i . t, j~ l i,-.-jr t i ]' l i l .... ..i i iI I t, I I,'] i I

,It t iw ' It d it LI t ( t i' n iitt it p 1 i ,d I I r i I I I r ct' 111i1. it I I I p I,
p i.a, V ' [ ,irth prcs!-;ti ri' otn it' to , ,idc. >Mdilt 1'.\ w i I I rin. II(,, t
,iC tl tt di o'-, til ollti ll to liii' sitt nd .:,impI ili. Ilw'. lit' tI,

lit) rt;t rit't ionls t I' i itt (Iirt ion oI cv'r tl iit I .
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CHAPTER 6: MODULE FD--FOUNDATION STABILITY DESIGN

6-1 ACTION OF MODULE FD

6-1-1 Module FD determines the combination of values for variables

BTE1 (between the limits of BTEll and BTEl2)

BS (between the limits of BSl and BS2)

DKEY (between the limits of DKEYI and DKEY2)

BW (between the limits of BW1 and BW2)

that will produce the wall with the least construction cost. Thtu conl-
struction cost is determined by the volumes of structural excavation,
concrete, and structural backfill, comibined with the cost figures in
data lists CSTMB, CSTC, and CSTE. Program running time and cost increase
as tire sizes of thfe ranges for BTE1, BS, DKEY, and BW are made larger
by the user.

0-[1-2 Modulu FD uises the elemnitts of module FA iin thc pocess summa-
r ized below anid descr ibed in detail in t he Ilroyrain Cr itcr1 a Spcc

Ijiat ions, Document . lhV uIser muLst setL either the keyv len1gth or- the ste
ratio in t re input data.

HIP I var i d frovi [11.11 to M5TI 12

BS vairied f rom MiS to 1352

1) KILY va r e d t rom I)K IN I to (I KIIY

1)r()irim d,- trlli nets II m imr MWul? l, bct wten) 11 a 'nd M W2 to
ne r (). 2 I, tt, thIa t it i e t he i-,tab ilit" v ht( k, tkor

slidngretrIttairt rait in, ea-r ir , iiisrtad eatl,

overt 11\,I the h e . I t a Vlueli is f toind Ie or 1' t :a-t I
W it h Iit t lte ra g and salt i st i ts tlie, iheel''. , t 11, ot I

(1. tr,['i i ied . ItItis I s, t i , tomp1 .rred wit I h t h I , ; v 'I

Lr t Lv il t I Ii tr li I I' r S I Ri i.i

i - I Modi It c D F 0 I I Is riroolrr It- FA alit olli~li~ t IIV t Ofr 11 1 i I I p I~
Arfill I Vs is it t lt'e se( I Ct ted desL i i.

h-2 fJlNLI<AI. DAtA. Sitr par., -apir 1-2 t or ileta ils.

NAME (ho elnarac tc'rs max i nrn of- al planunnr i e linae

CASE NLC LCS(1) LCS(2) . .. LCS(NLC)

HYD LC IHYD (opt ional)
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TYPE LC ITYPE (optional)

SPECIAL NOTE ON DESIGN ACTION

The cost of running this module is profoundly affected by the
number of variables th user allows to varx out of t;e I 'st in paragraph
6-1-I:

Variabl, Lower Limit U Lpr _Limit

BTI 1 BTE 11 BTE 1 2

BS BS1 BS2

DIKEY I)NKf 1 I)K Y2

BW B1" 1 B1W2
I1

[i, cost is proport inail to tile value 0! $Y-I1 w01et, n = 1 to 4, de.-
pending on how lanv ot I IL' 10111t varilhlS-ae -t I owed to vi-V:

n $ F'ictor

II

11
.I 131

,tl1 t, . t z, r' . 15 ,i l tl,,l d, tI li , , in 'l I lti .iti ,tIil I to ,,

1,1.I ntY l I , 1. / t I I l i , I t - k, t I t , ,, " ' I

IIt 1 1 11 .t

t. Se paragraph - -2 I Id Ii I I-I .111 t -. I i I I I

dIseritt ion ot di ti it ttt vI ri.II,.I

S. See ltarigrjl) 1-1 (ttolile ]A) l, I Ii AN1.4 1. 1 tA .zt.

Add i t i onaI in t orm. t i on, I ,r mo ll H) ,) . i -1 1" 1
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6-3-2 Requiired. Soils Data:

SLID LC NSLIDE FSMIN

SPE3 PH13 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW Ai3P3FW
ELBS3

SST LC ESIW SSTLSSHW LC ESHW HSI DS1H HS2 WDS2 HS3

or
SSHT LC ESHW HS3 (1181, DSlHi, HS2, and WDS2 are set to tindel i ncd)

6-3-3 Optional Soils and Scvpagt,. Data: .

BOIL ELSPT CRMIN IPATH

ONEA OMEGA

RRD LC RRMIN

SEEP LC ELWT ELWH HGSW ISLC* ISFT** KRACK

SPHF LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ

SPH1 LC PHI COHI GAMASI RKAI DELTP' RKAE1 H C M 11

SPH2 LC ELTSI PH12 COH2 GAMAS2 RKA2 IJLLTA2 RKAE2

SPE4 ELTS3 PH14 COH4 GAMAS4 PHIS4 ADHS4 ABP4IN ABPNBN. ABV14TW
ABP4BW

SPEL5 LLTS4 PH15 COH5 GAMAS5 PHIS5 ADHS5 ABI'5TN ABP5BN1 A.BIPTW
AB P~B W

'S P 6 LC PH16 COH6 GAMAS6

SPT7 LC PH17 COH7 GAMAS7

S.(LP LC IFWOC NOUE IFSOM; NfTU RKH RKV CfMA

SS11 LEXW I SS HSS5T ELLS5 I DTS')T I Ll Y5W i [T iLIYi S~

WGHI GAMAC GAMAW

I S l I I 4 t'L' t , k I',i i. tnmo

dk 'l. I j .l t i (ni.-p.. r (il il.r Anr ". anD .iiJ

1 *1 r-i 11 d~tim i Is 1 mlk. pn i ti' r I i in mI ti lt uri w n).t m

colit~~~~~~~~~~~~~~) roI ' Irliti d( 14d 1l )md .11



b-4 SURCHARGE -DATA. The.se data are the same as those given in Chap-
ter 5 for module FA. See paragraph 3-4-2 and Figure 3-3 for

detailed descriptions. All surcharge data are optional.

SCFD LC PVS PVB DVB

SCFH LC PHI ELPH1 PH2 ELPH2

SCFV LC PV1 DVi PV2 DV2 PV3 DU3 PV4 DV4 PV5 DV5

SCWH LC W1 ELWIT ELW1B W3 W4

SCWV LC WT WWT OWT WH WWH DWH

WIND LC W

b-5 COST DATA. These data are the same as those given in Chapter A

for module FA. See paragraph 3-5-2 and Figure 3-2 for detailed
des;criptions of data items. All of these data are optional if the user
accepts a design optimization based on zero excavation and hackf ill costs
and a unit cost for all concrete (all items in data list CSTC).

CSTB UCBFFZ UCBFS1 UCBFS2 UCBFS7

CSTC UCWB UCWS UCWK

CSTE UCEXS3 UCEXS4 UC[XS5 UCEXWK

Ise rs who want toOopt i ini Ze Onn 011 v has ewidth canl approximaIte this by
entering data list CSTC as fol lows:

CSTC 1.0 0.0 0.0

h-h (d)L.IRkY_ I)AIA. Sct paga raplt 1-6-2 and Figures 1-4 anii~ - 1Ior

6-h- I I<,ijiiredt] Wons try P~at;a:

WED ETS W? STR HEELW TS TB TM INB

IA" i., riqili rcd. VW2, SIR IL, and IS iB tolrn a data set I ol locat ing)
lte stini onl the. baseC Asds i t)i prali -()-2a . TMINII has a

de l t value that willI I,(i n i , 1 2 ini. or- walI I II, to I).O i t h l
0:1's - BTil) or 18 in. for wallis ovirt 1)'.o it hiigh. Note that thc dik-
.ini t vall)"ma 11;1 liajie as l1lT1I is vii dby, t h'ilts dk'il n searching in

WLDB BW 1 BW2 BSl BS2

W L T B T E l I B T E 1 2 O U -I T T W I6 -



BTEII and BTE12 are required if BTEl is to vary. TOEHT defaults to

TMINB if entered as D or C. TW1 defaults to zero if entered as ) or

C. Data list CND is needed only if HSTPH is not set in list WLDS and if

the following default values are not acceptable (see paragraph 7-2-2h):

CND RATION FPCON ESTL IFEM

RATION defaults to ESTL/code E based on GAMAC value. FPCON default
Cto 3000.0 psi. ESTL defaults to 29,000,000.0 psi. See also data list

CNWD in paragraph 7-2-2b.

6-6-2 Optional Geometry Data.

WLDH HEELT2 (defaults to TMINB)
WLDK KFLAG BKTF DKEY1 DKEY2
WLDS TMINS TSB HSTPH HSTPB HSBPB

TMINS defaults to TMIN. TSB defaults to 0.0 (vertical). HSTPH will be
estimated if not set (use zero if a single slope is wanted). HSTPB de-

faults to vertical. HSBPB will always be calculated.

6-6-3 Typical Geometry Data for a Basic Floodwall:

default
100.00

vert ical
de fau 1 t

trial 11W STR
batter varied by program

same elevation both sides of stemfi Iut level

*Controlled by

program.

BW*

CNWD D D D 1 0 (needed to set IBSAME to 1)

WLD 100.0 C 0.333 C C D

WLDB 15.0 25.0 0.0 0.333

WLDK 0 D 0.0 10.0

WLOT 75.0 85.0 D C

6-)



0-6-4 lvp ical Geomet rv Data for a Basic Retaining Wall:

12.0 in.

100.00

* .default
vertical hei t

trial BW 'STR

V -variable batter

BT 1 I
,  

. " . . ].* . " .. . ,
detault e. heel do f ecil

13BW* level

CNWD D D 0 1 0 (needed to set IBSAME to 1)

WLD 100.0 C 0.333 C C 0 See note (1)

WLDB I. 0 25.0 0.0 0.0

WL E ,0 C 0.0 0.0

WL.DT 7' .0 85.0 D C

uit r7 nt I-tI 1d iy t c du ign pr'cM'trc and with I.2 CtUt,.-m d
I. i i, k , i tlt Cr TS.IB or lllItl C h -d to . d l ilnlt' t n 'a- l i,

%V 1. I .o t rh Am , I t Ul"dIt i 1 , tLL' . proLira will .t i1,1t [ ,
, " II 01 v:.L-ie t on t a1 n'or -iaonldlti VaiH I ti o t}ll 

r
.
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STLK ASTLK (may be omitted if no key)

STLS LOC ASTLST(LOC) LN ASTLSH(LOC,LN)

(1) Bar cover (optional data list COVR) from surface to
centcr of the bar laver closest to the surface (lavr

number 1); units are inches:

Default Values

Data Hydraulic Nonhvdraulic
Item Location (IHYD = 1) (IHYI) = 2)

COVHS Heel side of stem 3.5 in. 2.5 in.

COVTS Toe side of stem 3.5 2.5

COVTB Toe of base slab 3.5 2.)

COVBB Bottom of base, 4.5 3.5
kev

SPABL Spacing between
layers, normal to

face, center-to-

center bars (MAXBAR's diameter (in data

list STLD) + 1.0) IF data

list STLD has not been
entered, then the defatult

value for SPABL is 2. )7 in.

for the diameter of a :'11

bar + 1 in. clearance
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(2) Stem:

EIS(LOC

b ASILSHl (Dl I)

LOC = 2

_ASlLSH (LOC, 2)

LOC 3 -ASLSIH (lOC, A) 

C ,hI"..-t1- "-- ASIST (LOC)

h-- le1-si de face

toe-side face I

LOt "last"' at laI
full l oot at
or below tp

of toe at stem

* Must be defined at all significant locations.

** Must be zero at LOC 
= 

I it reinforcement in
this layer does not extend to the end of the

membe r.

Ex.amj Sc ASkLSH:

I.ayvr I has O.66 in. /ft at top of stem,

thanging to 1.32 in. -/ft 4 ft down.

Layer 2 begins 2 ft down with 0.66 in. /ft.

No layer 3 used.

K x. mpL AS I LS YI:

0.6b in.i tt for entire height. Stem is 10 ft high.

Four data lines will be needed to describe this stem pattern:

STLS loC A;rlS'(LiC_) LN AST.siq LQO,.N)

STILS 1 0.1w 1 0.h6 Note I
STLS 1 0.66 2 0.0 Not' I
SILS 3 0.66 2 0.6f, Not, 2

SILS 5 0.60 1 1.32 Note 

NOTES: (1) All lavers to be used anywhere in
member must be defined (even if zero
at this point) at end of member.

(2) LOC = 3 at 2 ft down.
(3) LOC 3 at 4 ft down,

LOC = "last" need not be entered.

7-3
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(3) Key:

Th is lis t mlay be omitted if DKEY less; t bai 0.02 1 enl,
or if' data lists WLAK and WLDK were not llsed.

Example for ASTLK 1.32 in. / ft:

SILK 1.32

(4) TFoe and Hee-l:-

(a) -Sketch of- toe:

LLn( Ii Iv, I I

-l - 1.1,

I , it 1 "Tt

Lii 1, 0 C 1w hi

Li I I C IrA Thil~bluI MHA LNI ISU e ,It
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(h) Sket-choth

LNA I ivr
2 I ~rr m-~ixjkwI

4ASiILBI I t'C, I.SA)

Sm I'Mb

-3 -

LN'B 3 (Ije )LA Lv r1

at or bcvoitd

clid ,fI hccI

testem or at the I.ic
(i te Stem 

o ="f i:

Rules are the same as for stemn and toe, except that
the ''first" element in the heel sketch has the same

spc~ial rules as element LOC I for the stem and
toe. Ellement 1) in the heel sket ch is the 'las-t''
element for heel reinforcement. All this, means-
that the heel reinforcement is entered working in-
word toward the steml from the end of the heel. IThe

'first" locat ion code LOC is used as hecing at the
lowest numbe red whJoIl foot mark, meas ured from the'
toe, at Or Jus t hevond the end of the heel. Th t

procedure for get t g the' IMC Value for th, ''first''
I eat ion code a Lt it.e end o f the h1eI is:

1. Calculate 111 + I . 99.

2. Discard (truncate) the decimals.

Fo r e xa mpleI

IO at F i r ,d
BW + I C~)9c)) I imetI i for HeL'I

10.Y~9991

1t. 17.4999 17

(c) ILxampLL 01 bise' s lab r'iulforeeme(nt_ ( to. and III', I)



. . .t A L i- tTL B c o t4n L O G , LL L- -t

LBA. . . LNB) I-o 4 AT,

STLB~ 1 1 O.6 1 .5

,.a-f I , . o +,+i, +f A S , r.-f

TO5 boh in TL yer 1 " 1 0o in. /ft

Data List STLB contains LOC,LNA,ASTLBT(1,OC,LNA),
LNB, ASTLIBB (LOC, LN B)

STLB 1 1 0.66 1 1. 50
TOE STLB 1 1 S 2 OO00;

REINF STLB 3 1 S 1 2. )h
I STLB 4 1 S 2 0.44

HEEL j STLB 12 1 0.00 1 1. 00
REINF STLB 12 1 S 2 0.44

(5) Changing Steel Description After a Module Has Been Run:

(a) After module WA. Module WA fills in the intermedi-
ate location values for the reinforcing steel 'Irravs

in data lists STLB and STLS, working from the data
entered bv the user. It will therefore be neces-
sary to change the intermediate locations, one at a
time, as well as the significant locations if the
description is to be changed. This can be a lengthy
process. A simpler procedure for changing the de-
scription in a particular laver is to first enter
the letter C for the steel area at location code
LOC = I in that laver. This will cancel all of the
values in that laver. Then, enter the complete
(first location and significant locations) new de-
scription. For example, to cancel the old toe,-
side steel in the stem and substitute a new descrip-
tion, do this:

1, is t LOC ASTLST (LOC) LN ASTILS (LOC, ILN)

Cancel1 old STLS I C I S (no change)

Enter new SIS 1 0.44 1 S (no chalge)

Enter new SI'LS ") (.06 1 S (no change)
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(b) After module WD. The reinforcing steel description
produced by this module is listed at the end of the
module's report file. The description may bc edited
by entering the appropriate data list(s) just as
any other data edited. Or, the procedure described
in paragraph can be used.

b. Concrete Analysis/Design Parameters. Data lists CND and CNWD
are used in both module WA and module WD. Data list STLD is
used only in module WD. All of these lists are optional.
Default values are based on whether the first load case (No. 1
unless data list CASE is used to designate another number as
the "first") is hydraulic or nonhydraulic.

CND RATION FPCON ESTL IFEM

CNWD RATIOF FYSTL FSTLMX IBSAME IFDR

STLD MAXBAR SPAMIN

Data Variable
List Name Units Default Values t)efinition

STLD MAXBAR ASTM 11 Maximum bar size
size allowed by user
number (3-11, 14, or 18

only)

SPAIMIN in. MAXBAR's diameter x 2 or Minimum allowable
MAXBAR's diameter + 2.25, clear spacing be-
whichever is larger tween bars in same

row. Used with
MA.XBAR to determine
maximum steel al-
lowed in one laver,
square inches per
foot

Hydraulic Nonhvdraulic

CND RATION ratio (1) (1) N = E /Is c

FPCON psi 3,000.0 3,000.0 Concrete ultimate
strength

ESTL psi 29,000,000.0 29,000,000.0 Reinforcing modulus
E

5

(Continued)
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b. Concrete Analysis/Desii Parameters (Continued).

Data Variable Default Values
List Name Units Hydraulic Nonh-drauiic __ Delfinition

CND IFEM 0 or 1* 1 1 1 to implement the
alternate special

loadings of para-
graph S-21 on page
S-23 of EM

1110-2-25('1

0 to use loads as

described in load

case*

CNWD RATIOF ratio 0.35** 0.45** Allowable fc/f,

EM 1110-1-2101

FYSTL psi 40,000.0# 40,000.u" Reinforcing yield

strength

FSTLMX psi 20,000.0 (2) Allowable maximum

f
s

IBSAME 0 or 1 (3) (3) 1 to force the top
of heel at stem to

the same elevation

as the top of toe

at the stem

0 to allow them to
vary independently

IFDR 0 or 11 1 to conform to

ACI 318-77, AppCi-
dix B, paragrapU

B.2.3 (in module WA,
report dead and live

stresses separately
if of opposite sign;
in module WD, use 80

(Con tinuled)

See paragraph 7-4-ld for more information on IFEM = i. 1 is Corps

of Engineers default; others may prefer 0.

** Set for hydraulic/nonhvdraulic status ot thc "first" load case. ihe
"first' load case is number I unless data I i ;t C, SF ha; been us, to
designate another number as "first."

t 20,000.0 i the Corps of Engineers' I nit f(r h1%,raul Ic t ructurs;

nonhydraulic structures may use Iu it, lfanit Of Of lpere o1- i.' ST,.
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b. tonc rit c Ana I vs- is /FL-esif, P arameteris (ConclIuded)

Data Var jab le Default Values
,is.,t -Name Un i-ts lvdr raiul i c- Nonivdra-u 1 ic hefii tion-

CNWD I IIIR percent 01 dead
load moment if in

opposition to live
loacl moment)

tI to (Ise total
D+L stress

NOTE~S: (1) EC Is calculated from the express ion in ACI 318-77 Code
paragraph 8-5-1:

E =(GAMAC - 3. 0) 1.5 3 3.0 17 PCON

(GA>IAC is dile we.ight- witLh reinforc ing steel, so 3) pctf is

deducted to get to unreinforced concrete.)

(2) ISTLMX is taken at one half of FYSTL for nonhyvdraulic
structures.

(3) ilBSAME generally defaults to zero but Will be used as one'
Ior analvs is of a level base of constant thickness.

7-3 USER CONT-R-0f OF MO10DULE WA

7-3-1 Data Check. The data check procedures at the beginning of
module WA perform a variety of checks to make sure that enoughj

data items have been defined to enable thle program to:

a . Locate all Of thle Corners of- thle concrete out 1 incL.

b . Describe thle out lines of tile various p~r-'SSurLe dlagrais
(seepage, passive pressure, ye rt ical ear thI and ,tirc harloc
pressures. etc.).

C . Know which opt ion to use in] the ailVs is p r-OCCCdn re

Thet quest ions and printout statements possible duiring thet dit :i chcc i rt-
nume ~rous and var iedc. Ca re has bCen taken to make t he W e Sk It - C-X I 1;111:1 01r\

and to al1low iut era ti ye rkecoVt rv whecre f easib le . Wh. rc it is not toci-
sible, thet module aborts with a mesg eligthe use-r what to do iii
the ' XC~lit i ye phase be fort' trying~ agsainl to run tiit module11.

7- 3-2 Interact ive, Analvs is. control. There are f ivc' hsicdisosto

thle tliilIVSis. User rsoesart' under I i nd in thei alt' LXI eLs to
foil Iow. See pai raigraph 7- 3- fo 0-S i gn conIven)t ions.
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a. Preliminary. Three questions control the analysis:

(I) Since locations on the wall are described in terms of
X and Y coordinates, the user is offered a tab!- of
coordinates for the particular wall unless the IR6
command has been used:

ENTER 1 TO SEE A TABLE OF X AND Y CORNER COORDINATES
OR C TO CONTINUE WITHOUT SEEING THE TABLE

?C

The table is not shown here. It will automatically be
placed in the report file. This is the table also avail-
able with the LOOK XY command.

(2) Location of answers (this is the restart point for option
R in the analysis type question). This is omitted if
the IR6 command has been used:

# BEGIN STRESS ANALYSIS

ENTER T TO GET THE ANALYSIS RESULTS AT YOUR TERMINAL
OR R TO PUT THEM IN THE REPORT FILE
OR B TO PUT THEM BOTH PLACES

?B

(3) How complete an analysis is desired:

ENTER THE LOAD CASE NUMBER YOU WANT ANALYZED
OR A ZERO FOR ALL LOAD CASES IN DATA LIST "CASE"
OR * TO ABORT THE MODULE

?0

The preliminary division ends with the milestone message

# BEGIN STEM STRESS ANALYSIS
#

b. Stem Stress Analysis. This begins with the question:

SELECT TYPES C, S, OR F ANALYSIS FOR STEM (OR ?, N, R, OR *):
?
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which will yield the following if answered with a question

mark:

ANALYSIS TYPE SELECTION:
ENTER C FOR ANALYSIS AT CRITICAL SECTIONS

OR S FOR ANALYSIS AT SELECTED LOCATIONS
OR F FOR ANALYSIS AT 1-FOOT INTERVALS
OR ? TO SEE A LIST OF CRITICAL SECTIONS
OR N TO GO ON TO THE TOE
OR R TO RESTART MODULE WA TO TAKE ANOTHER LOOK AT SOMETHING
OR * TO ABORT THE MODULE

SHEAR MOMENT CRITICAL SECTION LOCATIONS

X X BETWEEN TOP & BOTTOM PANELS ON HEEL-SIDE FACE (POINT 1")
X AT THE BASE

X ALTERNATE LOCATIONS:
IF THERE IS A TOE, THEN A DISTANCE D ABOVE THE BASE
IF NO TOE, THEN AT THE TOP OF THE BASE

X IMMEDIATELY BELOW CONCENTRATED FORCES PHI AND PH2

SELECT TYPE C, S, OR F ANALYSIS FOR STEM (OR ?, N, R, OR *):

For this sample, a type "C" analysis was selected. A type
"S" analysis is demonstrated for the toe.

?C

SHEAR AT A DISTANCE D ABOVE THE (POINT 2) BASE--

--- SHEAR ANALYSIS AT ELEVATION 86.25 (+ V FROM TOP PUSHED TOWARD TOE) ---
LOAD V N (COMP +) M UNIT SHEAR ALLOWABLE AC1318-77
CASE LB/SLICE LB/SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION

1 3407.6 3551.2 12848. 13.318 60.708 B.7.4.5
2 3447.9 3551.2 12865. 13.475 60.708 B.7.4.5

MOMENT AT THE BASE (POINT 2)--

FLEXURE ANALYSIS AT ELEVATION 84.50 (+ M = TENSION AT HEEL)
LOAD N (COMP=+) M FC FS
CASE LB/SLICE LB-FT/SLICE PSI PSI

1 4069. ,19184. 446. 9249.
2 4069. 19416. 451. 9386.

STEM ANALYSIS COMPLETE TO BASE
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Eacti analysis ends with Lthe question:

SELECT TYPE C, S, OR F ANALYSIS FOR STEM (OR ?, N, R, OR *):
?N

that is answered with an "N' her,.- to co on to the to'.

C. Te Stress Analysis:

BEGIN TOE STRESS ANALYSIS

SELECT TYPE C, S, OR F ANALYSIS FOR TOE (OR ?, N, R, OR *):
? S

BEGIN ANALYSIS AT SELECTED SECTIONS
END OF TOE IS AT X = -5.850, STEM FACE AT -0.250
POINT BETWEEN TOP SLOPE PANELS IS AT -0.250

ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION

(OMIT SIGN OF X)
?3.0

HERE AND MOMENT AT X = -3.000

-- SHEAR ANALYSIS AT X = -3.000 (2.850 FROM END OF TOE) (+ V = END DOWN)---
LOAD V N (COMP +) M UNIT SHEAR ALLOWABLE AC1318-77
CASE LB/SLICE LB/SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION

1 -2191.0 929.40 -2395.6 11.412 60.405 B.7.4.5
ALTERNATE LOAD CASE I ANALYSIS FOR VERT. LOADS ONLY:

1 -1866.6 0. -2442.0 9.7221 61.543 B.7.4.4 B
2 -2404.6 639.15 -2735.8 12.524 60.356 B.7.4.5

ALTERNATE LOAD CASE 2 ANALYSIS FOR VERT. LOADS ONLY:
2 -2080.1 0. -2767.8 10.834 61.543 B.7.4.4 B

FLEXURE ANALYSIS AT X = -3.000 (2.850 FROM END OF TOE) (+ M = TENSION IN TOP)
LOAD N (COMP=+) M FC FS
CASE LB/SLICE LB-FT/SLICE PSI PSI

1 0 0. 1675. 55. 1375. Data item IFDR=1 will cause
1 L 929. -4071. 152. 2858. dead and liv, stresses to

be considered separatii'

ALTERNATE LOAD CASE 1 ANALYSIS FOR VERT. LOADS ONLY:
1 D 0. 1675. 55. 1375. If m01 and X1  v

(Cont intued)
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LOAD N (COMP=+) M FC FS
CASE LB/SLICE LB-FT/SLICE PSI PSI

I L 0. -4117. 136. 3380. di ffterent signs in moment

2 D 0. 1675. 55. 1375. anal sis
2 L 639. -4411. 158. 3289.

ALTERNATE LOA" CASE 2 ANALYSIS FOR VERT. LOADS ONLY:
2 D 0. 1675. 55. 1375. Alternate analvsis in if.M

2 L 0. -4443. 146. 3648. 1110-2-2501 paragraph S-21

ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION

OMIT SIGN OF X)?D,

SELECT TYPE C, S, OR F ANALYSIS FOR TOE (OR ?, N, R, OR *)-

d. K c- Stress Analsis. In this example, the preliminarv divi-
sion question about where to put the analysis risults is
answrCd with a "R" to put the output only in the report
file:

P BEGIN KEY STRESS ANALYSIS

SELECT TYPE C, S, OR F ANALYSIS FOR KEY (OR ?, N, R, OR ):
?F

KEY ANALYSIS COMPLETE TO SLAB

SELECT TYPE C, S, OR F ANALYSIS FOR KEY (OR ?, N, R, OR *):
?N-

S. Hel Stress \Analysis. This example dTm1onstrates a type "S"
analvs is witil tie OUtput to the report file:

BEGIN HEEL STRESS ANALYSIS

SELECT TYPE C, S, OR F ANALYSIS FOR HEEL (OR ?, N, R, OR *):
?s

BEGiN ANALYSIS AT SELECTED SECTIONS
END OF HEEL IS AT X = 10.450, STEM FACE AT 1.750

ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION

?5



ENTER THE X-COORDINATE (DIST FROM BASIC WORK POINT)
OR D TO RETURN TO THE ANALYSIS TYPE SELECTION

?D

SELECT TYPE C, S, OR F ANALYSIS FOR HEEL (OR ?, N, R, OR *):
?N

7-3-3 Critical Sections for Analysis:

a. Stem:

SHEAR MOMENT CRITICAL SECTION LOCATIONS

X X BETWEEN TOP & BOTTOM PANELS ON HEEL-SIDE FACE (POINT 13)
X AT THE BASE

X ALTERNATE LOCATIONS:
IF THERE IS A TOE, THEN A DISTANCE D ABOVE THE BASE
IF NO TOE, THEN AT THE TOP OF THE BASE

X IMMEDIATELY BELOW CONCENTRATED FORCES PHI AND PH2

b. Toe:

SHEAR MOMENT CRITICAL SECTION LOCATIONS

X X BETWEEN PANELS 1 (BY STEM) AND 2 (OUTER)
X AT A DISTANCE D FROM THE STEM

X AT THE STEM (POINT 2)
X IMMEDIATELY TOWARD STEM FROM FORCE PVB

c. Key (if over 0.01 ft long):

SHEAR MOMENT CRITICAL SECTION LOCATIONS

X AT TOP OF KEY (POINT 9)
X ALTERNATE LOCATIONS:

IF KEY AT END OF HEEL, AT TOP OF KEY (PT. 6)
IF KEY UNDER STEM, DISTANCE D BELOW BASE

d. Heel:

SHEAR MOMENT CRITICAL SECTION LOCATIONS

X X AT THE STEM (POINT 12)
X X AT KEY FACE TOWARD THE STEM (POINT 6)

(IF KEY UNDER HEEL AND OVER 0.1 LONG)

7-3-4 Noninteractive Data File Analysis Cont rol:

a. When running from a data fil,, there is no M t .raction.
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,\l I (UL t ion- arL as.umtd t) I)e answtred in t iw m st ,Icncr,il
0 r O p I t 'V ,

t. Analvsisi tvp,"s l Irlor ncd will inc Idc tvpe 1 (Lr it l i ,.-

t io1) 1nd I d - t int. rva t 1 )

A I1I oU t pLt is to ti LI rt,port t i I o

7- 3-) O 1u t )i _ i n tn nt i on:

al. \X jII forC'. omprss ion is posit i VC.

1). Pos it ivc Shear:

c Pos it i,, >onent

t ension surface is
identified with

.dotted line

A

7-4 L.NTERI'REFTATION OF OUTPUI

7-4-1 Analvs!is Results to Time-Sharin TVrmLnai and/or the RiLort File:

a. The first line describes thiL location in terms of elevation
for stem or toe and X coordinate for toe or hucc1. Seo para-
graph 7-3-5 for sign conventions.

1 . AllowableC shear Stress. The ACI code paragraph basis tor t hu
allowable unit shear stress is given in the column immediately
after the allowable stress:

B.7.4.3 Moment + Axial Tension: v =1.1 (i+ 0.004~-~
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B.7.4.4 Moment Only: v. 4 + 1 3001)(j'
c w\ M

) Lit Vd cannot exceed 1.0 ( )

V 1.c = f" (C)

C ' c

B.7.4. 5 Moment at Axial Compression:

vc = 1.1( + 0.006-) fl

c. Dead and live load stresses are reported separatelv when
IFDR = I and the effect of adding dead load is to re.duce thL<
effect of live load. For shear stress analvsis, this can
also affect the allowable stress because of the effects of
moment and axial force.

d. Alternate load cases are provided when IFEM = 1, as descrihed

in paragraph S-21 of EM 1110-2-2501:

(I) Stem. Total load case only.

(2) toe:

(a) Total load case.

(b) Vertical forces only (to yield more tension in the
bottem face reinforcement).

(3) Key :

(a) Total load case.

(b) Vertical forces plus horizontal res;isting forces
only. Driving forces (from beyond heel) are omitted.
This is to yield more tension in the toe-side face
reinforcement.

(4) Hleel (applicable only if there is a key at the end of
the heel) :

(a) Total load case.

(b) Ignore passive p ressLre to get more tension in the
top face at the stem. hihs is an approximat ion of
the requirements in paragrapih S-21a(1) of I'M
1110-2-2501. To get the full implementaition, a
special load case must be prepared, usin, i NPI't

in data list SOL , Where overtnl-ulgl ', anlvs1 iS

bhIsed on aI horizoutal r esistisniu lorce, that is bas ed
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onl f r ject i onli ns;tecad 0 1 I~ li 1 pr uslri'. 'Itic

(0 1 lot,' i 11. prOcdur' i s 01Wni'a ".' to0 do t h)i>.

1,1I 111 R Iid Ic L' A o r F 1) in1 I hc u1SuIa W l'V

-~ l II Run od U1I L WA %IjthI

a1 . R i ilf o remen it dat a i n t hle uIsual wax, and

3. Citangle I FEN to zt'ro in list CND and NITI'U to

inl list Soll'.

4. Run 11odule1 FA. Each load case will hi' ana)ei J
w itht tilh, tori zontal resist-ing for-Ci act i n1o- onl
Lthu end of tlte toe and not as prc'ssurl onl t ii

o.RunI module V A. Each load case' will !)C itla, I
for thei spec i al load ing onlv , hutL si InI
lahel cd as being an alternate loadiin;

(L-) Ignore. all horizontal f orces and pressures t o 't

MaX i iML11 tens ion in hot toM at st, em.

(d) Ignorc ir iv i ng forces and pk- re uest ct ma m
teLns ionl in bottom,, at the hc ( i f DKEY is- ait I i-t
0I.02~ ft long ).

tc cot t hat paragraph S- 21 a( 3 ) o I E I 10i o-2-J 1l
ii )I eLs th)at the to:) of thet heel" ait tile' K

not have- less rc'infot-cem't-1 tial i s deLterie f271olk r11
tie t ok-s iV l, ace o! the hex'\,

khe combi i t in oikI I Ihl)R I and, 1 hEM can i ad 11 t 0r out 11L 'it

assn,' t ptara~ -- 3-2c tot thec toe. 11n t L Xtta:; ii

eachI lo~t esetihe I tinc'.- to print: tOt tl Io td ,
8

5cI' dL 1(:

load, total lo ase1C I it 1e0,1id , thle lte't iM no fOr th a . II I
n1a teL load ng, a Lttn t, I'l lIoad case, dead Il!d, and al ItL' elnat
l o ad eas live lIoa d. Ini thet caSe of- th'le tool, one, load eas
COlt Ill t a kc lI 11 L in' ( i 1~~ I ldc ca,-e 1) 'Ai tj. i rect a I t ,l'n 1t ek)

7-4-2 Ana Ix'v i s R c'sul -I t s ,- to tIc_ '')o t0 1_t Unix'. all1 1 is- is fotr I saM,
I I~d t Ic c'x tI 1pl1cs jI st L I O'fl I orI tl' 11 ts f L t aII I is tIc J 2

a hOVe tIe b,'IsL-

BEGIN STRESS ANALYSIS

EXPLANAFIION OF "OUTPUT FROM STRUCTUJRAL ANALYSIS SUBROUTINES" (FT,LB/SLICE)

TAD, lAy, TAW, TAE, TAH, TAF, & CPPA ARE AXIAL FORCES

7-1L7



TVD, TVV, TVW, TVE, TVH, TVF, WATERV, EWTV, & CPPV ARE SHEARS
TMD, TMV, TMW, TME, TMH, TMF, WATERM, EWTM, & CPPM ARE MOMENTS

TAD, TVD, & TMD ARE DUE TO THE FULL WEIGHT OF CONCRETE
TAV, TVV, & TMV ARE DUE TO VERTICAL SURCHARGES
TAW, TVW, & TMW ARE DUE TO WIND
TAE, TVE, & TME ARE DUE TO EARTHQUAKE EFFECTS
TAH, TVH, & TMH ARE DUE TO HORIZONTAL EARTH + SURCHARGES
TAF, TVF, & TMF ARE DUE TO HORIZONTAL SEEPAGE + UPLIFT
WATERV & WATERM ARE DUE TO THE WEIGHT OF WATER OVER BASE
EWTV & EWTM ARE DUE TO THE WEIGHT OF EARTH OVER BASE EXCLUDING PORE WATER
CPPA, CPPV, & CPPM ARE TOTAL PASSIVE PRESSURE, IF NON-ZERO

(IF CPPA, ETC., ARE ZERO THEN THE PASSIVE PRESSURE
EFFECTS ARE INCLUDED WITH THE LOADS CAUSING THEM.)

b. Stem stress analysis at critical sections for shear at a
distance d above the base. Tables with a ">" mark in

column I of their first lines are printed only if the TRCE 3
-omand has been used:

BEGIN STEM STRESS ANALYSIS

SHEAR AT A DISTANCE d ABOVE THE (POINT 2) BASE--

>OUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES--
--- LOAD CASE I ---
TAD(LC), TVD(LC), TMD(LC) = 3551.159 0. 0.
TAV(LC), TVV(LC), TMV(LC) = 0. 0. 0.
TAW(LC), TVW(LC), TMW(LC) = 0. 0. 0.
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) =  0. -129.0833 -53.78472
TAF(LC), TVF(LC), TMF(LC) = 0. 3536.647 12901.65
WATERV(LC), WATERM(LC) 0 0. 0.
EWTV(LC), EWTM(LC) = 0. 0.
CPPA(LC), CPPV(LC), CPPM(LC) 0. 0. 0.

>OUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES--
--- LOAD CASE 2 ---
TAD(LC), TVD(LC), TMD(LC) =  3551.159 0. 0.
TAV(LC), TVV(LC), TMV(LC) = 0. 0. 0.
TAW(LC), TVW(LC), TMW(LC) = 0. 0. 0.
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) = 0. -88.77145 -36.98810
TAF(LC), TVF(LC), TMF(LC) = 0. 3536.647 12901.65
WATERV(LC), WATERM(LC) = 0. U.
EWTV(LC), EWTM(LC) = 0. 0.
CPPA(LC), CPPV(LC), CPPM(LC) 0. 0. 0.
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- -SECTION PROPERTIES AT ELEVATION 86.5-------------
MOM. COMP. FACE OVERALL EFFECTIVE REINFORCING TENSION
SIGN WIDTH, IN. DEPTH IN. DEPTH, IN. AREA, SQ IN. FACE k j
+ 12.00 23.32 21.32 1.00 HEEL
- 12.00 23.32 21.32 1.00 TOE

--- SHEAR ANALYSIS AT ELEVATION 86.25 (+ V FROM TOP PUSHED TOWARD TOE)---
LOAD V N (COMP +) M UNIT SHEAR ALLOWABLE AC1318-77
CASE LB/SLICE LB/SLICE LB-FT/SLICE STRESS PSI UNIT STRESS PROVISION

1 3407.6 3551.2 12848. 13.318 60.708 B.7.4.5
2 3447.9 3551.2 12865. 13.475 60.708 B.7.4.5

c . Stem stress analysis at critical s-ction tor I tVxkr dl t L1
base of the stem:

MOMENT AT THE BASE (POINT 2)--

>OUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES--
--- LOAD CASE I ---
TAD(LC), TVD(LC), TMD(LC) =  4068.750 0. 0.
TAV(LC), TVV(LC), TMV(LC) = 0. 0. 0.
TAW(LC), TVW(LC), TMW(LC) = 0. 0. 0.
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) = 0. -743.5200 -743.5200
TAF(LC), TVF(LC), TMF(LC) = 0. 4474.758 19927.50
WATERV(LC), WATERM(LC) 0. 0.
EWTV(LC), EWTM(LC) = 0. 0.
CPPA(LC), CPPV(LC), CPPM(LC) = 0. 0. 0.

>OUTPUT FROM STRUCTURAL ANALYSIS SUBROUTINES--
--- LOAD CASE 2 ---
TAD(LC), TVD(LC), TMD(LC) = 4068.750 0. 0.
TAV(LC), TVV(LC), TMV(LC) = 0. 0. 0.
TAW(LC), TVW(LC), TMW(LC) = 0. 0. 0.
TAE(LC), TVE(LC), TME(LC) = 0. 0. 0.
TAH(LC), TVH(LC), TMH(LC) = 0. -511.3235 -511.3235
TAF(LC), TVF(LC), TMF(LC) =  0. 4474.758 19927.50
WATERV(LC), WATERM(LC) = 0. 0.
EWTV(LC), EWTM(LC) = 0. 0.
CPPA(LC), CPPV(LC), CPPM(LC) = 0. 0. 0.

------------ --SECTION PROPERTIES AT ELEVATION 84.50--------------
MOM. COMP. FACE OVERALL EFFECTIVE REINFORCING TENSION
SIGN WIDTH, IN. DEPTH IN. DEPTH, IN. AREA, SQ IN. FACE k j

+ 12.00 24.00 22.00 1.00 HEEL 0.226 0.925
12.00 24.00 22.00 1.00 TOE 0.226 0.925
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FLEXURE ANALYSIS AT ELEVATION 84.50 (+ M = TENSION AT HEEL)
LOAD N (COMP=+) M FC FS
CASE LB/SLICE LB-FT/SLICE PSI PSI

1 4069. 19184. 446. 9249.
2 4069. 19416. 451. 9386.

d . Typical report fi information from data chLtck. Tabl,,s with
a "-" in the first colun of first linc ar, printed with thc
TRCE 3 command:

(1) NAMI: data list, tin:., and date:

STRESS ANALYSIS OF EXHIBIT Q PRESSURES
18:23: 7 on 7/6/79

(2) Geormt rv data review:

Z BEGIN MODULE WA

DEFAULT VALUE OF 0. USED FOR BASER

STR CALCULATED TG BE 0.34356

YOUR YOUR HEELTI VALUE OF 18.00 INCHES SET THE TOP
OF THE HEEL AT THE STEM ( 84.5000) SO CLOSE TO THE TOP
OF THE TOE AT THE STEM THAT BOTH WERE SET TO THE SAME VALUE
OF 84.5000 FEET.

DEFAULT VALUE OF 0.1935483 USED FOR HSBPB

SLOPE OF TOP OF HEEL SLAB = 100.00 H : I V (100.0:1 = LEVEL)

COORDINATES OF CORNERS OF WALL CROSS-SECTION

X-COORDINATES ARE + TOWARD HEEL FROM BASIC WORKING POINT (BWP)
Y-COORDINATES ARE ELEVATIONS

PT. X Y DESCRIPTION OF POINT

1 0. 100.0000 BASIC WORKING POINT = TOE-SIDE OF STEM TOP
2 -0.2500 84.5000 BOTTOM OF TOE-SIDE FACE OF STEM (AT TSI)
3 -0.2500 84.5000 BETWEEN TSI AND TW2, ON TOP FACE OF fOE
4 -5.8500 84.5000 TOP OF TOEHT = AT OUTER END OF TW2
5 -5.8500 83.0000 TOE END OF BASE = AT BTEI
6 8.2500 83.0000 TOP OF TOE-SIDE FACE OF KEY
7 8.9500 77.3000 BOTTOM OF TOE-SIDE FACE OF KEY

(Continued)
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PT. X Y DESCRIPTION OF POINT

8 10.4500 77.3000 BOTFOM OF HEEL-SIDE FACE OF KEY
9 10.4500 83.0000 TOP OF HEEL-SIDE FACE OF KEY

10 10.4500 83.0000 HEEL END OF BASE
11 10.4500 84.5000 TOP OF HEELT2 = TOP OF OUTER END OF HEEL
12 1.7500 84.5000 BOTTOM OF HEEL-SIDE FACE OF STEM
13 1.5000 100.0000 BOTTOM OF HEEL-SIDE TOP PANEL OF STEM
14 1.5000 100.0000 TOP OF HEEL-SIDE FACE OF STEM
15 9.7000 77.3000 BOTTOM OF CUTOFF WALL UNDER KEY

WITH BASE RADIUS ("BASER", 0.0 FOR RECTANGULAR) = 0. FEET,
TOE END OF BASE UNIT WIDTH = 1.0000 FT. AND
HEEL END OF BASE UNIT WIDTH = 1.0000 FT.
(BASIC WORKING POINT IS 1.0 FT, WIDE).

LOWEST CONCRETE = 77.30 FT., AT BOTTOM OF KEY
COMPARED WITH THE PREVIOUS LOW OF-O.12340000E 31 FT.

> Y-COORDINATES OF BASE SLAB SURFACE POINTS OPPOSITE CORNERS
BELOW 3 BELOW 2 ABOVE 6 BELOW 12
83.0000 83.0000 84.5000 83.0000

(3) RcinfOrciisteeldata, witih intermediate values in-

serted by program:

TABLE OF STEEL VALUES IN STEM, SQ. IN./FT.
M ELEV. ASTLST(M) ASTLSH(M,I) ASTLSH(M,2) ASTLSH(M,3)
1 100.00 1.000 1.000
2 99.00 1.000 1.000
3 98.00 1.000 1.000
4 97.00 1.000 1.000
5 96.00 1.000 1.000
6 95.00 *

(4) I'rc-CsLr t rans f erred in from module FA (repeated for
cach load case):

-PRLSSURE DATA VERIFICATION FOR LOAD CASE I -----------------

FH TOP CALCULATED TO BE 97.000
FOR LOAD CASE I

FHTOP IS 97.000

TABLE OF HORIZONTAL NET HYDRO PRESSURES FOR LC = 1
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I ELEV. FH(LCJ) EFH(LC,I)
1 97.00 0.
2 96.00 62.50
3 95.00 125.0
4 94.00 187.5
5 93.00
6

TABLE OF VERTICAL UPLIFT PRESSURES FOR LC = 1
I DIST. X-COORD. FV(LC,I)
1 0. -5.850 -357.5
2 1.00 -4.850 -374.5
3 2.00 -3.850 -391.4
4 3.00 -2.850 -408.4
5 4.00 -1.850 -425.3
6 5.00 -442.3
7

TABLE OF VERTICAL EARTH WEIGHT + SURCHARGE PRESSURES FOR LC = 1
I DIST. X-COORD. V(LC,I)
OVER TOE:
1 0. -5.850 187.5
2 1.00 -4.850 187.5
3 2.00 -3.850 187.5
4 3.00 -2.850 187.5
5 4.00 -1.850 187.5
6 5.00 -0.8500 187.5
7 6.00 0.1500 187.5

OVER HEEL:
8 6.00 0.1500 125.0
9 7.00 1.150 125.0
10 8.00 2.150 125.0
11 9.00 3.150 125.0
12 10.00 4.150 125.0
13 11.00 5.150 125.0
14 12.00 6.150 125.0
15 13.00 7.150 125.0
16 14.00 8,150 125.0
17 15.00 9.150 125.0
18 16.00 10.15 125.0
19 17.00 11.15 125.0

> TABLE OF VERTICAL EARTH + SURCHARGE EARTHQUAKE PRESSURES FOR LC 1
I DIST. X-COORD. EV(LC,I)

OVER TOE :
OVER HEEL:

YTTOP IS 87.500
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> NPPD IS I trapezoidal shape for floodwcll

> KRACK IS 2 no krack

---------- PRESSURE DATA VERIFICATION FOR LOAD CASE 2-------------
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CHAPTER 8: MODULE WI-- (WORK ING) SI RESS DI)EGNC

8-1. ACTION- OF MOIIDULE I

8-1-1 ModUle WD) seIlects data values for slIab tli ckneuss and surfaice

slopes , beg inn ing wi't h the ou tp~ut of module FD. The de' i gn P ro-
cess \vielIds minimum tota I concrete volume for the given valu.c- of basek
wi It I I, toe embedmenClt , base -;1lopeV, to e wid tli , a nd ke%: I eng t Ii. ( orLt in
ot her geomet rv data items may\ be set by' tile user. He design lirocedurt
fol lows Appendix B1, "'Alternate D~esign Method,'' of AC I (ode 318-77. T) i
Q(Iuat iOns- used are described in Chapter Q and Exhibit G of heW Programji
Cr iter ia Spec ificat ions Document and s;ummarized in paragraph 7-4-I of
this user's guide.

8-1-2 The des ign procedure Starts with two baselines. One basel inc i.-
the battered (TSB) toe-s ide face of tile stem, extended down a I lng

thle hater to the hot tom of the base s;lab. The othle r ha so Iinc is t he
hot tom of the base slab. The design procedure is desc r ibed be low.
Refer to Figure 1-5 for the locations of coordinate points:

A. I oe. Point -2 is moved upward from tile hase s lab hottern,
a 1 ong the bat tered toe-s ide base 1lince, until st rengthian
geenet riC cr1 teria art- sati1sfiled. Peojnts 3 and 4 are Moved
upward ver tIc altv f rem thle base bottom un til strength and
geometric criteria are sati-,fied. (;oemetric criteria include

le two items that tile absolute minimum thiickiiess is T I NB
and t ha t TS I and TS52 may net be negaitive (or zero).

Il . S t em. Points 1-2, 13, and 14 are moved horiza)ntaIl~v toward
the lice] side of thle wal I until st reli an 11d geometi
criteria are satisfied. Geometric criteria include theC two
items Liat thle absolute minimum tliickiiess.- is '1>11NS and that

HISTlh'3 and llSB l~~3may not be negative (zero is acceptable).
Poihnt 12 is temporar i I\v located at thle Ci evationl of pe in t 2
and 11 SIPB is considered extended downward to tilie bottom of
tile base la.Point 12 is,- then moved te2mporarilv- down to
theC Slab b1Otom1 alIoing bat ter IISBPB.

Key. TL wo Variable BKT F and WR'EY aire ad jus ted uiit KLV
s atLat as lairge as 1>1 NB or tilie user' s input VA i e

wli (obeyer is larger, and BRI'F is sUchl thiat tile top) Of the kc\
is strong enough and ain least as thiick i,, t\'lKIY.

(I. Ie I. Po int I I i s moved upward vert ical I In iid po int 12 i>
moved Upward a Ilng ha t te r ISBP1 unut i I the St rclli 11.1d cI',-
metr ikc cr iteria are sa t i sf led. Geometric or iteri:i inch n1Ile
the two items that tile ab O I Ute ninnium thIickness- i., I MINII
anld that p~oitnt I I may n10t be above poit 12.

S- 1 3 IMOd 1 e1C M) i lt orWiv (,e nil\, dur ing t he dati chbekinug dl vI i oi
of thle modtile. Na jor error messages ( f;ita I ceid it ions-) ;ire

priiited at tie t imt-olmiri ng terminal iand in thle re~port 1-i Ic. M1inor
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warning messages are printed only in the report file. There is no inter-
action if the module is started by a RUN WD command in a data file.

8-1-4 Alternate load cases are provided when IFEM = 1 in list CND, as
described in paragraph 7-4-1d.

8-2 DATA

3--2-1 Predef ined Data:

a. Module WD is normally run after module FD (or, less probably,
module FA). A module FD run finishes with a run of module FA
to get seepage and earth pressures that combine with the data
for module FA or FD to form the predefined portion of the data
for module WD.

b. The predefined data can also be entered independently by the
user without having run module FA or FD. This is explained
in Chapter 11 of this manual.

8-2-2 Additional Data. Module WD needs additional data for concrete
design parameters:

CND RATION FPCON ESTL IFEM

CNWD RATIOF FYSTL FSTLMX IBSAME IFDR

COVR COVHS COVTS COVTB COVBB SPABL

OVRS LC AOSF(LC)

STLD MAXBAR SPAMIN

WGHT GAMAC GAMAW

All of these Lists are optional.

8-2-3 Concrete Data Item Definitions. Data item definitions are repeated
here for convenience:

Data Variable Default Value
List Name Units Hydraulic Non h vd r-ulTc Def iit ion
CND RATION ratio (1) (1) N = /.

s c

FPCON psi 3,000.0 3,000.0 Concrete nlt imte
st rength I'

ESTL, psi 29,000,000.0 29,000,000.0 Reinforcing modulIUn

IF1E11M 0 or 1 I I 1 to implement thu
alternate -'pecial
Loadings

(Cont inued)



8-2-3 Concrete Data Item Definitions (Continued):

Data Variable Default Value
List Name Units Hydraulic Nonhvdraulic Definition

CND IFEM of paragraph S-21 on
page S-23 of
EM 1110-2-2501

0 to use loads as
described in the
load case*

CNWD RATIOF ratio 0.35** 0.45** Allowable f /f'
c c

EM 1110-1-1201

FYSTL psi 40000.0 40000.0"1- Reinforcing steel

yield strength

FSTLMX psi 20000.0 (2) Allowable maximum

f
s

IBSAME 0 or 1 (3) (3) 1 to force the top
of heel at stem to
the same elevation
as the top of toe at
the stem, if strong
enough

0 to allow the tops
of toe and heel to
vary independently

IFI)R 0 or 1 1 1 1 to conform to
ACI 318-77, Appen-
dix B, paragraph

B.2.3 (use 80 per-
cent of dead load
and its reactions if
they oppose the
stresses of live

I oaid)

(Continued)

* See paragraph 7-4-1d.

** Set for hydraulic (IHYD =l)/nonhvdraulc (1ltYI) = 2) status for the
first load case number in data list CASE. (Load case No. I if list
CASE is not used).

20,(00.0 is the Corps of Engineer ' limit for hydraul it structures;
nonhydraulic structures may use the default of 50 percent of FYS''L.

8-3



8--Concrete -Da-to ILtem Dcfinitions (Continued):

Data Variable Def-lult tVlue
List Name Un its Hvdraul ic Nonhvdriu Iic Du fi n i t i on

CNWD I[FDR 10 to n>C thle 1 t11n11

C )V N - tiiitr i i nrF

noa~nred to en teLr

CUVOIS n.3. 5 2. V Coer i Lt2 el -s ide
of ic 0 tem

CO VT S inl. 3. 5 2. 5 (lover it tot-i

1iwe of st(F.,

COVTB inl. 3. 5 2. 5 cover at top ie

CUVBB in. A. 5 3.0 5 (over it n)otLtom of

S PA Bl. in1. 1. .C Spicing het!":Le

livers-, meos.,uree r

heC!r, f rOM cek11teQr tO

Cenlte(2r o0 noJr>

OVRS LUC 0, 1-10 1 1 hOold cisc nu1-mbekr
(s ee porigripi 2)-6-6)

AOSF: fac tor I. 0 1.0 M Alowil hi c ove rs- t rv-o
foe to r , mta I t jpl,

code c I~
stLr essst t

usihbl 1 o1 10o%,; 1! 1 c

st r essecs (I a

effect)

STLD The di to~ inl t;!

I 1s-;t I -e nl-;c d
es tohsh t i. Moi-

Mum 'Imoun t ( inl. I t

o f re i11fo crc i ro- ot ,1

t o ;Ye 1)11 iced, in1 1

TMode L to seeC t n1o1t

tLIndird i 0o

ilre llsed it ol

Co nL in L e ACI Code i 1 7i



8-2-3 o~ncre te Da La 1 te -'h[ _,'fil it ionS (CoCI uded)

Data Va r i be -De efault Value
List Name Units llvdraul ic' Nonhvdraul Ic Definit ion

STLD MAXBAR ASTM Il Ii Maximum bar s izL
size allowed by user

number (3-Ul, 14, or 18
o n l y )I

SPSlIN in. HMAXBAR' 5 Minimum acceptable

or MAXBAR's bar size entered for
diameter + IMAXBA R
2.25, which-
ever is
larger

WGHT GANAC pcf 150.0 150.0 Unit weight of
concrete

G ALW pcf 62.5 62.5 Unit weight of water

NOTES: (1) Ec is calculated from the expression in paragraph 8. 5. 1 of
ACI code 318-77: E = ;AMAC-5.0 33.0 FPCON

c
(2) FSTLMX is taken at one half of FYSTL for nonhvdraulic

structures.

(3) IBSAME generally defaults to zero but will be used as one
for analysis of a level base of default thickness.

8-3 OUTPUT. Output information is placed in data lists WLA, WLAB,
WLAH, WLAK, WLAS, WLAT, STLB, STLK, and STLS.

8-3-i Data Check. The data check procedures at the beginning of
module WD perform a variety of checks to make sure that enonpbh

data items have been defined to enable the program to:

a. Establish the concrete dimensions with enough accuracv for
the program to be able to compute the total forces from loads
in the form of pressure diagrams.

b. Describe the outlines of the various pressure diagrams (seep-
age, passive pressure, vertical earth and surcharge pressures,
ets).

The questions and printout statements possible during the data check are
numerous and varied. Care has been taken to make them self-explanatorv
and to altow interactive recovery where feasible. Whre it is not
feasible, the module aborts with a message telling the user what to do
in the executive phase before trving again to run the module.
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8- 3-2 Wi t_ (eomet rv. The wall geometry eS-tA ished bV' modul Wil) is
reported in two way's:

,I. A table of analsis geoLmettr data lists is printed in the
format shown bel ow. The wall is the one descri:od in
Exhibits K-1, of the Program Crite ri, Spec if ica t ions Dhocument
The table is printed to the time-sharing terminal and the

report file:

DESIGN SUMMARY

WLA ETS TW2 STR HEELW
100.0000 5.600000 0.4000000 8.700000

WLAB BW BS BASER (LIST=WLBR)
16.30000 0. 0.

WLAH HEELT2, HEELW HEELTI
18.00000 8.700000 18.00000

WLAK KFLAG DKEY WKEY BKTF
0 5.700000 18.00000 8.142857

WLAS TSTT TSB TSTB HSTPH HSTPB
18.00000 0.1935484 24.00000 0. 0.
HSBPB

0.1935484

WLAT BTE1 TOEHT TS2 TWI TS1
83.00000 18.00000 100.0000 0. 100.0000

TMINB TMINS
18.00000 18.00000

A value of -. 1234E30 means that that item is not defined.

b. A table of wall corner coordinates is printed to the report
file. This table is illustrated in paragraph 7-4-2d(2) and
is also available with the LOOK XY command.

8-3-3 Reinforcement data are printed in the report file in tabular form
as shown in paragraph 7-4-2d(3) for module WA. This is also

available with the LOOK command for data lists STLB, STLK, and STLS.
Reed paragraph 7-2-2a(5) about editing the reinforcing steel description
produced by module WD before running module WA to analvze that
description,
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CHAPTER 9: MODULE UA--(ULTIMATE) STRENGTH ANALYSIS

9-1 ACTION OF MODULE UA

9-1-1 Module UA is similar to module WA, except that the concret. an.ii-
vsis is according to the strength design concepts in ACJ

Code 318-77 and Exhibit F to the Program Criteria Specifications Document.

9-1-2 Coding on this module has been deferred pending adoption of
strength design procedures for Corps of Engineers hydraulic

structures.

9-1-3 Output is expected to be in the form of:

a. Available flexural and shear strengths/ultimate strengths.

b. Serviceability indicators.
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CttAtTER I0: MODULE UD-- (ULTIMATE) STRENGTH I)lt;

10-1 ACTION OF MODULE UI)

10-1-1 Module UD is similar to module WD, except tlha t the L'0oiw rctt, . -

Vsis is according to the ,*trength design concepts in AI
Code 318-77 and Exhibit F to the Program Criteria Specific 0tions Do, nfl~t.

10-1-2 Coding on this module has been deferred pending adoption of
strength design procedures for Corps of Engineers hv'drau] i,

struc Lures.

10-1-3 Output is expected to be similar to that of module M).
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CHAPTER 11: 1.1 NK\ BETI'.WEEN A:A/FD STABIIl JY ANt) WA/W)/ tA/ V)
STRESS .\NAI.YS l S/ID,.S, I N MODULES

11-1 The var iab les used to t rans f er t he ea rthi pressure and hor iz011ta
surcharge lumped forces, vLrtical. earth and sturcharge pressures,

see page pressures, bearing pressures, and passive earth pressures calCL-
lated in the foundat ion stabi 1itv modes (FA and F[)) are transferred to
the structural design/analvs is modules (WA, WI), I'A, 'D) by a steries of
arrays. These arrays have been made available to the data ent rv and
review process in the form of the following, data lists. TIW informat ion

in this chapter is intended for the experienced user and is not d, sc rilid
in the detail used elsewhere in this manual.

11- 1-1 Horizontal lumped forces of active earth pressures and surcharg,,s:

a. Oin a vertical plane at the end of tilt heel, from modules SA,
FA, and F. Set,e paragraph 4-0-1 for details:

ACPH LC LOC H(LC,LOC) EH(LC,LOC) YH(LC,LOC)

b. On the heel-side face of the stem, from modules SP, FA, and
FV). See paragraph 4-6-1 for details:

ACPS LC LOC HS(LC,LOC) EHS(LC,LOC) YVS(LC,LOC)

11-1-2 Bearing pressures from modules FA and FD:

a. From horizontal load groups W, Ht, Elf, and FiI:

BPH LC N IRLT(LC) EPBW(LC) WB(LC,N) HB(LC,N4) EHB(LC,;N) FHB(LC,N)

b. From vertical load groups D, V, EV, FV:

BPV LC N IRLT(LC) EPBW(LC) DB(LC,N) VB(LC,N) EVB(LC,N) FVB(LC,N)

11-1- 3 lfydrostatic seepage pressures, net horizontal, from modules VA

and FD:

HSPH LC LOC FH(LC,LOC) EFH(LC,LOC)

11-1-4 Hvdros tatic uplift pressure from modules FA and FI):

HSPV LC LOC FV(LC,LOC)

11-1- Passive pressures t rom modulis I-\ and 1P:
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PPD LC YTTOP(LC) WPE(LC) EHPE(LC) HPE(LC) FHPE(LC)

11-1-0 Vert ical prossures of earth over base and sUrchl ihs I rnom
modules FA and FD:

VLP LC LOC V(LC,LOC) EV(LC,LOC)

11-2 LOAD GROUPS

11-2-1 The following load groups were selected to enable thc use ol

various load factors in the applicat ion of ACI 318-77 code
requirements I or structural design. Se Exllibit 1 ol tie Pro.ram Criteria
SpecifLi cat ions )ocument:

Load Strength l)esign
Group Load Factor
Code Data Item Name l)escript_ion

) DI. We ight of concrete and water above hasec

ELF Earthquake effects to he added to static loads

F FLF Hvdrostatic p)rCssure (not includin, tlho direct
weight of water over the base)

It 11LF 1orizontal earth and surcharces pressures

V VLF Vertical earth and surcharge pressures

W hLF Wind

11-2-2 These load group code letters are used in the names of program
data and internal variables to aid the user in identifving them.

See paragraph 7-4-2a for additional use of these codes in module WA:

Load Bear ing Pass i e 1) 1 rec t Ot her
Grop Pres sLre Pres sure Strchargo Intercd iatc

Code Array Array Data 1 tern Arras

1) DB(LC,N) n/a ....

K EllB (1,C,N) EIIPII(L ) -- L1,,Cl)hlhEhS
FYB (LC, N) n/a -- L\

F FB (1 , N) Flwl (A;) W 1 , hU 1-14 H
FVB (LC, N) n/a -- FV

I LCB(IC,N) i).- (I,C) Pill, P112 1t

V B(I,C ,N) n/a PVS, 'VB V

hA hB (I,, N ) h i1: ( ;) hA --
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11-3 LL USTRAT IONS. Illustrations are shown below for the following

data lists:

Data List Array Names Paragraph References

ACPH H EH YH 4-6-1 11-1-la

ACPS HS EHS YVS 4-6-1 11-1-lb

BPH WB HB EHB FHB l1-1-2a

BPV DB VB EVB FVB ll-1-2b

HSPH FH EFH 11-1-3

HSPV FV 11-1-4

PPD WPF EHPE hPE FHPE 11-1-5

VLP V EV 11-1-6
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11-3-1 ACPH:

ACPH LC LOC H(LC,LOC) EH(LC,LOC) YH(LC,LOC)

LC = load case subscript (0 or 1-10)

LOC = location subscript (1-68)

H(LC,n) = static horizontal lumped force on vertical plane at heiel, at
elevation YH(LC,n), lb/horizontal ft

EH(LC,n) = dynamic horizontal lumped aditional force on vertical plane
at heel, at elevation YH(LC,n), lb/horizontal ft

NOTES: YH(LC,l) H(LC,I) EH(LC,I)

1. Intermodular
transfer of in- YH(LC,2) H(LC,2) EH(LC,2)
termediate answers:

a. Top element (LOC = i) YH(LC,3) H(LC,3) EH(LC,3)
is at grade over end - 4
of heel.

b. One element at each node. (See NODE and IFWOC in data list
SOLP in paragraph 3-3-2.

c. Bottom element (LOC = last) is at lowest concrete elevation on
vertical plane at end of heel.

2. User-defined input:

a. Elements may be at any convenient elevations, but the LOC
subscripts must start with I and be in order.

b. The first element not used must have YH(LC,Iast + 1) =

undefined (C).
c. Once the user has assumed manual control of data list ACPH by

using it, he must use the data entry line "ACPH LC 1 C C"
before calling modules SA, SP, FA, or FD to return to having
new values calculated. This same procedure applies also tu
data lists ACPS, HSPH, and HSPV.

.L 'f(LCIast - 1) H(LC,Iast - 1) Elf(LC, last - 1)

-" " YH(LClaSt) H(LC,last) E_ ( _C,last)

Data List ACPH--Arrays H, EH, Yi from Modules SA, FA
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11-3-2 ACPS:

ACPS LC LOG HS(LC,LOG) EHS(LC,LOC) YVS(LC,LOC)

LC =load Case subscript (0 or 1-10)

LOC location subscript (1-68 maximum)

hS (LC,n) = static hor izontal lumped force on stem, at Y\'S (LC,ni),
lb/hiorizontal ft

LHS(LC,n) =dynamic horizontal lupdadditional f-orce on s;tcm, at
YVS(LC,n), lb/horizontal It

YVS(LC,n) =elevation of HS(LC,n) and 17HS(LC,n)

YVS (LC,I Hs(tc,l) EHs (LC,l1)

YVS(MC, 2) HS (LC, 2) EHS(LC,2)

YVS(MC, 3) HS (LC, 3) EHS(LC, 3)

* NOTES:

1. Intermodular transfer of intermediate answers:

a. Top element (LOC = 1) is at grade on wall.

b. One intermediate element (LOC = 2 through
last - 1) at each node (see NODE and tF'WOC

in data list SOLP in paragraph 3-3-2.
c. Bottom element (LOC last) is at base of

stem.

2. User-defined input:

a. Elements may be at anv convenient eleva-
tions, but the LOC subscripts must start

at I and be in order.
b . The first element not used must have-

YVS undelimed.

1. See 2, !,, dati I t, (p ir ij p(

11-~~Li I- It .1w'tt~

Data List ACPS--Arrays [IS, HIS, YVS from Moduiles SP, FA



11-3-3 -BPH and BIT:

BPH LC N IRLT(LC) EPBW(LC) WB(LC,N) HB(LC,N) EHB(LC,N) FHB(LC,N)
BPV LC N IRLT(LC) EPBW(LC) DB(LC,N) VB(LC,N) EVB(LC,N) FVB(LC,N)

LC. = load case su~bscript (0, 1-10)

N = base end code subscr ipt (I or 2)

1 RLT k IX) =resultant location code (-1, 0, or +1)

LEPBW(LC) =effective portion of base width, ft

See paragraph i1-12. Arrav VB(LC,N) contains the total bearing
pressures calculated by module FA.

-toe. '

* heel

BW

VII

EPBW(LC)

EPBW(LC) IRLT +

Values are illustrated with negative direct ion (the usual one)
Value () WB ()for wind load

(psf ) HB ()for earth horizontal + surchairgec Ileri7.ontalI
=EIIB ()for horizontal ear thquake add it ional1 p ressures,
= HIB ()for horizontal net hvd rostat ic

DB t or we ight of concrete
=VB ()for app lied forces ye r t ica (see a rrav V)

INKVB ()for vertical earthquake add it iona i pressures
= VB ()for upl ift

Da ta L.is ts M11- and BPV--Geiw ra I Des cr ipt ion.
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HSPH LC LOC FH(LC,LOC) EFH(LC,LOC)

1, ! c11l~ I UrcW

E l I , t i -: i - d~ r, d v)1 m i 1 r(.;

1) 1 t :I fr[ 1) 1- -i ,iv i~~ rFi r ,I i -



HS3- 1PV

HSPV LC LOG FV(LC,LOC)

LC; = load case (0, 1-LU)

LOC = lOCat iOr codc (1 -46~)

FV LC I.C) = U~ lit L hvd ro0 tat i c p rc,- sort at 1 oca t ion 1.0( for load

* ~ ~ ~ ~ ~ ~ ~ ~ ~ 1 t~ii cr ciirt Iciic nhl v i i tnciioe

n~ ! ,t ,ii tI .ti .

1- ii-;i fr iti I ri-tc An c-i iv ie t on(l.-;l )

IDit Ijint jjSfV--Arriv FV tron: >Iodiilc FA



11-3-6 PPD:

PPD LC YTTOP(LG) WPE(LG) EHPE(LG) HPE(LC) FHPE(LG)

See data list LTD in paragraph 3-3-2 for more detail.

Y'iih'(L0C) = elevat ion
ofearth alt e'nd of toe.

top Of paIss ive pres-
sure d iirani

/I

When

- lowest concrete cIeva t ion

vii ~ ~ ~ VI o' v vlte vlue -vaIlue is of data items WN:I(IC),

whn wo 0 whI whjer EHPI(LC) , HI'E(C) , FHT(LC), or

~ i) NPP 1) 2 N1111) =4 I'FIF(IC)

NO; 1*S:

I Vt ih ne or NIjT) I 1, 2, 3, or 4 = presstt-;re * ps f

Valiue tr NITI' I tice, lb/It , lt e1 tITti1

. iiw te hown ibhvc Ire ncy~i lyve (the ustia I case).

inI I i !;t ins i t,,norCL1 Ii pItI t i n by theit us e r, i I eL T11 d A F is run.
MXIcl FA ct j1IcI1tati I combhined( passive pressture, P'ht(1.C) , tha t

-III ht- seen with the 1.00Ki lIi) or LO11, Icomntnmds.

Data L ist l'l'[-last ive Presstures from Module FA
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11- 3-7 VLIP:

VLP LC LOC V(LC,LOC) EV(LC,LOC)

LC=load case subscr ipt (0, 1-10)

LOC= lOCat1ion1 SUIbScl ipt (1-49 maximum)

=C LP ve r tical due0 ~ur- JI to earthI ovc r hasv -, plusI v, r ti cat

pros sares diuc to sourcha rL-;, both in p-t siPo r, vat or
s not inc luded

f. L 1.()() =add iti1onalI pros surc s duo to eart hquake ,pi

pressurei8 on

i irst I -,iiit w it i .:,re
Or poS I Liv,- X- -rdilljtv .1 I Lll t IN+

JeMLt~t IN' I ) ~ti i 7l 1 A L
* j'-Ur ro ,s v -1 Stoa'

-,. CM l N' . . tLW i r d t t~ ri ,1,711 N I

t it V~11\rrav V ;nd IN frai Modnito VA

II _1



11-4 I.XA'1LF'S. i Iee e xaIp I Cs are La ken f rom Exh i b it K o t the Pro-
,raiii Cr LLuria Spec iIi Cat ions ocunent.

11-4-1 Act iv_, ear Lh1 preissures,- are all zero bucause of the relat ively

[ar e co is , s t _,ngLt ( 700 p f ) .

11-4-2 Be-arncLreusur Ls (use VB for total pressures)

BPV LC N IRLT(LC) EPBW(LC) DB(LC,N) VB(LC,N) EVB(LC,N) FVB(LC,N)

'st+. C for LPBW(LC,N) whL n IRLT = 0 (within kern) . Note that the (upward)
Values have negat ive s igns.

a. Floodwall, load case 1 (page K-13)--1177.24 psf at toe,

110.62 psf at heel; resultant within kern:

BPV 1 1 0 C C -1177.24 C C

BPV 1 2 0 C C -110.62 C C

h. Retaining wall, load case 2 (page K-i 1-- bs I f i t to ,

19.82 psI at heel; resultant witiin k r,i

BPV 2 1 0 C C -1268.03 C C

BPV 2 2 0 C C -19.83 C C

11-4-3 Net Horizontal Seepage Pressures (page K-2):

HSPH LC LOC FH(LC,LOC) EFH(LC,LOC)

Oniv the points of change of slope need to be described.

97.00 l_ A 00

zOu. 00 89 O',

829o 79. _7-7
- 8. 5) 898.29 520.0; ;'.07

1.." 0( .92 .0 8 - 0
9 .A6 6 22.

18',..

"-7 3o''w . 17 DO .8

. I .....
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The approximations of even-foot description points and use of net values

cause an error of -74.27 lb per slice out of an exact value of 5914.29

lb per slice; i.e., 1.26 percent. Values are positive because EIlW is

greater tlhan ELWT.

HSPH 0 1 0.0 C

HSPH 0 9 500.0 C NotU: the value of th last "II element

HSPH 0 10 522.78 C defined (15.21 ft for 1.0C = 21) wa,
extrapolated 0.3 ft hble,,,' the lowust

HSPH 0 11 521.72 C concretk, elevation of 77.1 ft (top

HSPH 0 12 520.67 C elevation = 97.0 it).

HSPH 0 15 458.20 C

HSPH 0 16 185.28 C

HSPH 0 21 15.21 C

11-4-4 Upif t (page K-2):

HSPV LC LOC FV(LC,LOC)

uplift pressures, psf

heel end t-k- L.,

-

1.5' 7' 14.1-

18 1 1 16.3 '

The approximation of even- foot description points causes an ,rror of
-151.75 lb per slice out of an exact value of -889'5.18 lb per slice;

.e., 1.71 percent. Note that the (upward) values are t llc yet,.
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HSPV 0 1 -357.5

HSPV 0 15 -594.71 (i nt,- 1-o1t d betwlwn X = 0 and X 14.1)

HSPV 0 16 -1179.5 .x×trapolatd bcvond X = 14.8 from X = 14.1)

HSPV 0 18 -1087.2 (t, rapolatrd ht-Vond X = 1. 3 f rom X = 14. 8)

11-4-5 Passive Pressure (use HPE for total pressure):

PPD LC YTTOP WPE EHPE HPE FHPE

SOLP LC IFWOC NODE IFSOMI NPPD RKH RKV CFIA

Use iPT for total pressure (which one of IP, EHPI, HPE, or 1tFF i->
actuallv immaterial) and use C for the other pressures. Note that the.
values push in on the toe are negative.

a. F. Floodwa l, load case 1 (pa e K-12):

87.5

83.0

77.3

NPPD = I (data list SOLP)
743.52

psf

PPD 1 87.5 C C -743.52 C

SOLP 1 2 C C I C C 1.0

b. Retaining wall, load case 2 (page K-14):

87.5

77.3

1159.0
p'f
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PPD 2 87.5 C C -1159.0 C

SOLP 2 2 C C 3 C C 1.0

11-4-b Vert ical Pressures of Earth over BaseSlat) (page K-))

VLP LC LOG V(LC,LOC) EV(LC,LOC)

With fat uiwet ofeat 2. p 2u2at fost iv eadown

6L 0pce 7t 13. C

VLP 0 8 1275 C

VLP 0 18 125.0 C

11-1 4



(:IIAil'ER 1-1: DATA IISTS AND) OTHER TlABULAT 1IONS

12-1 11U RPU1SI lrairmraph 12-2 is- a -mmmary o f diiti I is i tiiI tor

the xpe C lOC-iIhI('k iiser of1 this program. l'aralgralpli 12-3 is :I Lilt.

irepirai n celekl iSt, i ntended t or tit-, beg inii ng u.'Lr . l'slrslgralph I2
is sInl tiIllhe 1)t iZLd I i- i of all1 data vrileswithi tile lis-t nmc me

the mnmbers of tile pages where each data variable is defined ind ot01 r
wise mlent ioned. l'.lrslgrai7u1I 12-5 is- ;Inl a Iph)iab-i zcd I i I 1 ii dl

Withi one-line definitions,- of thle variables inl esIihl ist.

12- DTA1. S'S( Sonie Lists are inl more t han une, grup). 'I h P prc.-s'-

tait jn is intended ais a cel~i1st fur theC k2X JekIi-l'LL ui

1 2- 2- Ge ;e i I-. See pair.'grlph 3-2':

NAME (60 iara r maximun of III IlHnLer i( jot 111meC

*CASE NLC LCS (1) l,; 8(2) I-28 (NIPC) (secc 5 - 1)

HYD LC IHYD (seeC paceg -!

R E 1 ( rema rks ur user s notes c, is' LuialI11 is, nut) Lrssc

TYPE [C ITYPE (-;ee page' 1- 2)

122- oil I.--cscri-ptiufl. See para graiph -- 2:

.larik-f illI. See als o FiguLre 3-i:

I ) soiI proper ti -es (ai I I 0 si re o t i onI noI LIIjc4 iII LI i
rum tile va I lies inl datai list SPE 3)

SPHF L C FZTAH P H IFZ COHF7 GAMASF RKAFZ DELTAF RKAEFZ(5v.1c -

SPH1 LC PH11 COHi GAMASi1 RKAl DELTAl RKAE1I HCM I N* ( see' I).u i I-L'

SPH2 LC ELTS1 PH12 COH2 GAMAS2 RKA2 DELTA2 RKA[? (se .c c1-u

SPT6 [ C PH 16 CDIH6 GAMAS6 (see page' i-I )

SPI? [ C PH 17 COH7 GAMAS7 (Seepg 1C3

VA Mli redtC-C u i l C I k Ir IOIIi'15I nilulir Ir lutO, I 11 2,- 1...... I I lit'1

.1 1u k' r(I A k' jiI r C111 I1 1 k1,ig Ii.li



*SSH~C L.C ESHW HS3 (see page 3-18)

**SST LC ESTW SST (see page 3-17)

'*SSHW LC ESHW HSI DS1H HS2 WDS2 HS3 (see page 3-17)

h. Existing Eartii. See also Figure 3-2:

(1) Soil Properties. See pages 3-11 through 3-13:

**SPE3 PH13 COHJ GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP3TW ABP3BW
ELBS3

SPE4 ELTS3 PH14 COH4 GAMAS4 PHIIS4 ADHS4 ABP4TN ABP4BN ABP4TW
ABF4BW

this much Of lists S'E3, SPE4
SPE5 i- optional;

SPES ELTS4 PH15 COH5 GAMAS5 PHIS5 ADH-S5 ABP5TN ABP5BN ABPSTW
ABP5BW

(2) Soil surface geometrv. See page 3-13:

SSEE EXW ESS HSS51 ELTS5T DTS5T ELTS5W ELTSSH DTS5H H-SS5H

12-2-3 Soils and Foundation~ tabilitv Parameters, See paragraiph 3-3-2
and Figure 3-1:

ONEA OMEGA (see page 3-5)

RRD LC RRMIN (see page 3-6)

SLID [C NSLIDE FSMIN (see page 3-q)

SOLP [C IFWOC NODE IFSOM NPPD RKH RKV CFMA (see page 3-14)

12-2-4 Stirchar esL and Direc t Loads. See paragraph 3-4-2 aind Figure 3-3:

SCFD LC PVS PVB DVB

SCFH LC PHI ELPH1 PH2 ELPH2

SCFV LC PV1 DVI PV2 DV2 PV3 DU3 PV4 DV4 PV5 DV5

O~ ne of these two l ists is reqiired. Enitering list S01 U ititomait i-Al
unlef ines data items; [11, DSI Fl, H52, and 1405? out oflist S501W.

A~ Reqi red.

Pcqu ire d for dves-ign onlIv.
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SCWH LC W1 ELW1T ELW1B W3 W4

SCWV LC WT WWT DWT WH WWH DWH

WGHT GAi-'AC GAMAW (see page 3-18)

WIND LC W

12-2-5 Seepage and Boil Control:

BOIL ELSPT CRMIN IPATH (see page 3-4)'

*SEEP LC ELWT ELWH HGSW ISLC ISFT KRAGK (see page 3-6)

"1'-2-6 Wail Geometry. See pages 3-30 tl~rough 3-35. There is 11o Set
Conditi~on of required or optional. See the notes for each

moou Ic.

a. -For Analysis:

WGHT GAMAC GAMAW

**IcWLA ETS TW?2 SIR HEELW

**lLAB BW BW1 BW2 BS

'"WLAH HEELT2 HEELW HEELTI

WLAK KFLAG DKEY WKEY UKTF

**WLAS 1511 TSB TSTB HSTPH HSTPB HSBPB

*"WLAT BIEl TOEHT TS2 TWi TS1

WLBR BASER

b. For Design (see also IBSANE ta lists CUND and CNIAD):

WGHT GAMAC GAMAW

WLBR BASER

*"WLD ETS TW2 SIR HEELW ISIB TMINB

**WLDB BW1 BW2 BSI BS2

WLDH HEELT2

WLDK KFLAG BKTF DKEY1 DKEY2

WLDS IMINS TSB HSTPH HSTPB HSBPR

* [SIX is t lonad caseis dependent. The List v.0110 elnt ered is 1use;d for
all load ca)ses.

**Required.

12-3



*WLDT BTE1 I BTE12 TOEJIT TWI

12~-2-7 Costs. See paragraph 3-5-2 and Figure 3-2:

CSTB UGBFFZ UCBFS1 UCBFS2 UCBFS6 'uC'BFS7

CSTC UCWB UCWS UCWK

GSTE UCEXS3 UCEXS4 UCEXS5 UGESWK

12-2-8 Stress Analysis anid Design:

a1. Paragraph 7-2-2b (modules WA, WD):

CND RATION FPCON ESTL IFEM

CNWD RATIOF FYSTL FSTLMX II3SAME IFOR

~OVRS U0C AOSF

WGHT GAMAC GAMAW

b. Paragraph 8-2-2 (modules UA, UJD) :

CND RATION FPCON ESIL IFEM

BNUD FYSTL IBSAME PHIFLX PHISHR RLIMIT EPSC SRM 13[TAI

**LDF DLF VLF WLF ELF HLF FLF
**OVRS LC AOSF

WGHT GAMAC GAMvAW

C. -Reinforcing Steel. See pages 7-1 through 7-8.

(1) Required for stress.- analv\sis (s;ee pa' -ph 7-2-2a)

COVR COVHS COVTS COVTB COVBB SPABL

*STLB LOC LNA ASTLBT(LOC,LNA) LNB ASTLBB(LOC,LNE3)

STLK ASTLK

*STLS LOC ASTLST(LOC) LN ASTLSH(LOC,LN)

(2) opt i ona I for dcs i gn (see'L paragraph 8-!2- 3):

* eq u ired.

Des ign o v

Requir~ed oil l if there, i., a key.



STLD MAXBAR SPAMIN

12-2-9) In t crmediate. Sec Chapter 11:

ACPH LC LOC H(LC,LOG) EH(LG,LOG) YH(LC,LOC)

ACPS LC LOG HS(LG,LOC) EHS(LC,LOC) YVS(LG,LOG)

BPH LC N IRLT(LC) EPBW(LC) WB(LC,N) HB(LC,N) EHE3(LC,N) FHB(LC,N)

BPV LC N IRLT(LC) EPBW(LC) DB(LC,N) VB(LC,N) EVB(LC,N) FVB(LC,N)

HSPH LC LOG FH(LG,LOC) EFH(LC,LOC)

HSPV LC LOG FV(LC,LOG)

PPD LC YTTOP WPE EHPE HPE FHPE

VLP LC LOG V(LC,LOG) EV(LG,LOG)

12-2-10 Main Modules and Their Data Lists (see table in paragraph 12.1):

a.Module FA--Foundation Analysis:

(1) -Required data lists: SSHC or SSHW SSI SPE3 WLA
WLAB 1,LAII WLAS (or WLDS to use TIMTNS) W LAT

(2) Other usable data lists: CASE HYL) TYPE NAME SSEE
SPIIF SPHI SPH2 SPT6 SPT7 SPE4 SPE5 oNEA SLID
SOLP SCFD SCFV SCW11 SCWV WGHT BOIL SEEP WlBR
CSTB CSTC CSTE WIND WLAK

b. Module FD--Foundation Design:

(1) Required dat a lists: SSHC or SSHW SST SPE3 WLD
-aL DB WLDT

(2) Other usable data lists: CASE HYI) TYPE NAME SS EE
SPHF SPRI_ SPH2 SPT6 SPT7 SPE4 SPE5 ONEA S1,11)
SOLP RRD SCFD SCFH SCFV SCWH SC14V WGIIT BO 11.
SEEP WLBR WLDH WLDK WLDS CSTB CSTC CSTE WIN!)

C. Module WA-- (Working) Stress Analysis:

(1) usual set:

(a) R~i rd - Modules FA or FD; STL B SULK STLS

(b) Other usable data_lists: CNID CNWI) COVE ACP!!

ACPS BPIH BPV H-SPH I IS 11 V \ ,l)

(2) Al ternate data set (modules FA and FI) iit run) : 1. S.L
SPIll and] SPT7 May he omit ted if istL SPE3 is uIsed.

(a ) Recjuired data l ists : SPHI s SPT7 SSHc uir SSI!E 5S
SOLP WLA WI.AB WLAII WIAS WLAT STI b STil K T

(b) Other usbedtalss CASE I IYD FYPI NA>T
SPHlL SlPl2 S PT(- SCLD S C FI 1S:CLF% ScWIIS(1
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WUIT l NI) BO I L SEEP WIA1R CND CNWD COV , ACPt

ACPS BPH BPV IISP IISI'V PPI) VIA) WIAK

d. Modue WD--(Working) Stress Desig:

(I) Usual Set:

(a) Required: Module FA or FD.

(b ) Other usable data lists: CNI) NWI) COVR ACPR
ACPS BPll BPV 1S1II HSPV VIA,

(2) Alternate set (modules FA and FD not run): Lists SPH1I

and SPT7 may be omitted if list SPL3 is used.

(a) !x'_t u_-red data lists: SPIll SPT7 SSIIC or SStt1

SST SOLE WLI) (or 1 ,A) WLAB W1l)l WLAT

(h) Other usable data lists: CASE HYD lYPI- NAME
SPIF SPH2 SPT6 SCFD SCFIi SCFV SCUll SOCV

WI ND BOIL SEEP WLAIK WLI)S W(IIT CND CNI)
COVR OVRS WLBR ACPl AI )PS B111- BPV IS'Pli ItS 1)V

PPD Vil ) STL)

12-3 DATA PREPARATION CHECKIASTS. This checklist is intended for thle

beginning user. See also paragraph 12-2-10 for a list of re-

quired and optional data lists, arranged by module name.

12-3-1 (;eneral Information Data. See paragraph 3-2.

12-3-2 B-akfill Soil - PropertesDl)ata. See Figure 3-1:

a1. So li over toe--da]t l list SPT7. This I jst is opt iona I . Its
values will be copied from list SPE3 if SPT7 is omit ted.

SPT7 LC PHI7 COH7 GAMAS7

F. Soil at end o toe--data list SOL6. If it is the same as tile

s oil above til toe end, use onlV 1ist SiPT7 so0d ignore l ist

SPT6. If diil Crent , use both lists.

SPT6 LC PHI6 COH6

Soil over heel--Reid also the notes at the end Of p-ir'i-
graph 3-3-2.

(i) Data list Spill. This list is optional. Its valuei will
be copied from list SPE3 if SPHI is omitted.

SPHI LC PHIl COhI GAMASI RKAI DELTA1 RKAE1 RCMIN

(2) Are tlirc two soil IlIavers? If so, ild d,it,i II; S'IL'.

. . .... .. .. .. . . . . . .. ... .. I - ,,., e .. . " "" I• 2 - -,,



P_!

SPH2 LC ELTS1 PHI2 COH2 GAMAS2 RKA2 DELTA2 RKAE2

(3) ts there a filter zone under the backfill soil? If o,
add data I ist SPHF, unless the wedge method wil 1 be
used, in which case read note (13)b at the end of pir'-
graph 3-3-2 and remember that the filter zone is; aI wvs
taken as being a zone where creep head loss does not
occur.

SPHF LC FZTAH PHIFZ COHFZ GAMASF RKAFZ DELTAF RKAEFZ

12-3-3 Backfill Finished Grade Data. See Figure 3-1:

a. Over toe--data list SST (mandatory):

SST LC ESTW SST

b. Over heel--data list SSHC or data list SSHW (see also dat;i
item [FWOC in data list SOLP):

(i) Wedge method for active earth pressures? If so, use
data list SSHW:

SSHW LC ESHW HS1 DS1H HS2 WDS2 HS3

If there is only one slope to the surface, data li st
SSHC maybe used instead of SStHW.

(2) Coulomb's method for active earth pressures (the default
value for IFWOC in data list SOLP)? If so, data list
SSHC must be used:

SSHC LC ESHW HS3

The use of data list SSiAC automatically cancels any
previous values in variables HS], DS1H, HS2, and WDS2
in data list SSHW.

12-3-4 Existing Soil Properties. See Figure 3-2:

a. Data list SPE3 for soil laver 3 (mandatory):

SPE3 PHI3 COH3 GAMAS3 PHIS3 ADHS3 ABP3TN ABP3BN ABP37W ABP3BW
ELBS3

b. Are there two soil layers? If so, add data I ist SI'L4:
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SPE4 ELTS3 PH14 COH4 GAMAS4 PHIS4 ADHS4 ABP4TN ABP4BN ABP4IW
ABP4BW

c . Are there three soil lavers? Add datI i S t S PE5 to i Sts,-
SPI3 and SPE4, unless vou are Usinug the wedge method. 'The
wedge Method (1 FWOC =I) ignore,- SPE5 and assumes that soil
laver 4 (data List SPE4) extends up to existing grade.

[2-3-5 Existilng G;rade Data. See Figures; 3-2 and 3-3. L!se datai list
SSIEE-' onl page 3-13. If there actua liv is no exist ing grade (wallI

onl fill, for example), this list may be omitted.

12'-'3 -6 Foundation Design Parameters. AllI of thiis i nformat ionl is
covered b\y default values and need not be entercd if aill of the

de fan 1 t values and proc edures are accep tabl e. Th is pa ragraph describes
the use of several data lists:

ONEA OMEGA

RRD LC RRMIN

SLID LC NSLIDE FSMIN

SOLP LC IFWOC NODE IFSOM NPPD RKH RKV CFMA

These data lists are explained below:

a. Act ive-ear ti forces. Tiwo methiods are available for CAcal nI at-
ing act'ive eartlh forces , thle trial wedge met hod and (onulomb"s

etlilations:

(1) Trrial wedge method (available Opt ion):

(a) I FW0C in data list SOLP must be set to a vailue, ofI

(b ) I f von want the nodes (points- at whtic h the eaIrth
pressure lumped forces- are cair I a ted) to be aita
spacing other than L f t apairt, usev data item NODEI
in data list SOIT to enter thle number of nodes
that will space out to the desired spaicing. I f
tile default spacing is acceptalble, use tile let t er
"D" instecad of a numeric val1ue . See pa raigra ph

2-6-3 for an explanlat ion Of thle ulse of thle let te-,rs
1) , S, 0or as dIata; valu iies . I f Lc wall".1I i s
un1USual1 vY tLill, computer cost;s can be reduced b)y
us ing spec i a I vailues for NONE to put thle nodes aItI
sparing Of several feet.

(C) If %on 1laVe several s-ot1 lVers inl the ba.ckfill
over thle her I aind/or thle cXi at ilug sO il , Ieu1 tilie
v~i r lab 1)1 1 1 S in datal I iVt SO~lP must rtnL ~ eeh
The defautlt v;11I ti of I ieii out aI a;ight

planar wedg;-t' iilInre an r fart' th rough ai mulIt 1 iil-
I aver ao , \-stem. Tlhe 01)t li1v1 ,11 aol 2 (whtich
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mav not he~ used With iiMLdul FDEl) uses- a mulIt iplan~ir
failuire sun aice thlat is, explainied in paragraiph

3-3-2.

(d) 1 Ch f 0o1 lowIin11g \'a r i 11) 1 c i areL i gnoL r Ud Whe th I v .1d i i
mvth Iod is, SeIectLeu (IlEWOC =I)

Variabl1e Name Daita L is Naime

Entire l ist SP11lHE
RiKAI , RK'tEI SIllI
R KA 2, R KA E2 SPHO?
Entire list SPE-5

( C Cla s sic C o ul ombth s ne t ho d ( thfie d e fa ul tf procedure)

(ai) 1FWlOC in dla a list SOLP must he Set tO aI vi ue 01f2

1) ) The following cominations, of variabiles alre opI-
t iona 1, separate Iv in tie hee1 earth haicki ill so0 i I

lData I. is t Coulombh Equa t ion Opt ion Al to rha to Tj)t ioh

S P~lEP1111, COHl 1, DELTAF RKA F.
SPI Ill [il I , COH I , DELTA 1,,K\ I
SPHO) Pil-, COH2, IJELTA2 )LK.A?-

I f thIie R KA.. op)t ioun i s s;elIe c tcd , the input vi ILao
wil 11he Used in getting act ive earth prcs-.ure

f orc es. I f the letters C or D aire entered as, the
va I Lie, then Coulomb' s equation Wil I Iuse the input
val Iues o f PHIll...- COI . . . , DELTA. .,and 1153.

(c I ESOM and NODE wil h e ignored and may- have an:v

value (such aIs C).

(3) Wedce or Coulomb's methods. Datal ite'm CEMA in datai I i t

SOIP li has a default value of 1 , for no effect, I t is

US ed as aS imu I f ilp lien for the aictL i ve eair th p )ros Sure-
momenit arm, to all ow for the airch ins, act yecase

b.Pass ly p )rc Ssu-ti-res- . See NPI'O inl data I ist SolI' and reaid
pairagraph 3-3-3 for seleccting the ippropi-late vajlue. Dc 1j!ul1

iaIit re I for f loodlIs- (t r;ipezoidil shape) and 3 T or

reta in ing wa Is (Ltr jangit ar shape).

C . Eart-hquake L' ila os

I1 If eair t lquae cl clA t ion ire, 1 to0!I ho 1 oit ted , t he f-

lowing di ta i t ems' 111nS Le aero or1()1 t 1e I ot t Or T:h

and kKV inl dat a I i t- SIT

I) iho cqn li 1ILen1t ldidd- li 1' 1 dvIll~ 11 t lye earh
sure ~ ~ e ie tilet ~, R T EI2, RiA~ n nd RI.L r



for heel tiarth backf ill, U-; jug ICCCL-rat ion out.ffic iuen
RKII (I rizontalI) and RKV (vert icalI) inl data 1 is -t SO)IP .

(3) 'Ihlis means, tI a t. RIKIf and IKV milust be spcif it.do (,IlndIw in-
zero)) f or t I e earthI quake iner t iai 1 e-t'ffects of cairt I h
water, and soil above tile ha ISe to he inc I uodd. AI , I
l{KAEFZ, R \El , and RKAE2 may he s pec~ i f ied b' thIi nur
inl Which casI-e thCVs WillI be useCd as t hey are ins-teadl (,t
being calculated. If they are left tnde t ned (C, or 1)
a S val1Ue2s) thle\' wil I b )e Cal ICula 1teCd.

d. SI idii cluIa t ions. Variables involved inl cootr ni I ing
sl Iid ing are l istedl oelow. AllI are opt iusual dat (11Sj'i th IC dftl
values-, inl data lists ONEA, SLID), and S01il':

Variable Name -List- Name Pairagy-aph -Reft§rulncc

FSMIN SLID 3- 3- 3
NPPD SOLP 3-3-2 and 3- 3- 3
NSLLD SLID 3-3-2
OMElGA (JNEA 3- 3-2 and 3- 3-3

e. Overturning__control illstability des jin (mod n I Fl)) . Dat a
var iabl e RRM IN i s thle min imum ai 11 owab l e resuIlan t rait i o coo-

trot for the stabilitv design checks inl module FD. Ot her
controls inlc hde the allowable bearing press;.ures(vribI
names that start w ithi the letters ABP) in dat a lists S01.3,

SOL4 , and SOL5 ). See paragraph 6-1-2 for more into rma t ionl.

12-3-7 Sureliarges and Dire-ct Loads. See Figure 3-4 and piragrnipii 3-.4-2.
All data lists inl thlis group are optional:

SCFD LC PVS PVB DVB

SCFH LC PHI ELPH1 PH2 ELPH2

SCFV LC PVl DUl PV2 DV2 PV3 DU3 PV4 DV4 PV5 DV5

SCWlP LC W1 ELW1T [LWIB W3 W4

SCWV LC WT WWT DWT WH WW4H DWH

WGHT GAM~AC GAMAW

WIND LC W

ITle f ol lIow ing i tems should ( be no ted:

a1. D)ist r ibuted l oad M lT is IabI on iv ove-r (or bevond) hel
t oe ,nlo t on thle s t emi. DWI1 is aI vay pt's i t i vye

1) . 1) i !,t r i butLed l oad WWII is- usabe 1 onl I % ove r os'r i)se\v1ni ) tnlt
I ek- I and not on tiso' steml.

C ( On11Cenut rait ed l0ods P'VI tlsr'ul P' nia" 1t 'sV er thti to, or
heelI (()r beyssud them), but not onl tlit tpOr dli rett . ('n

tile base.
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d. PVB may be on tile toe (with I)VB negative) or on the hecl
(DVB positive), but not on the stem.

e. PVS in considerLJ centered on the top of the stem.

f. PHI may be anywhere on the end of the toe or on the stem.
PH2 may be on the stem only.

g. WI may act on either side of the stem (positive if from the
heel, negative if from the toe) above finished grade at the
stem.

h. Wind may be in either direction, as for WI. It acts on the
exposed portion of the stem not covered by load Wt.

12-3-8 Seepage and Boil Control. See Figure 3-1 and paragraph 3-3-2:

a. The minimum data if all default values are acceptable con-
sists on one list, SEEP:

SEEP LC ELWT ELWH HGSW ISLC ISFT KRACK

which can be simplified down to

SEEP LC ELWT ELWH 0.0 1 1 D

b. Is boil control desired? If so, add data list BOl, in
paragraph 3-3-2:

BOIL ELSPT CRMIN IPATH

12-3-1 Wall Geometrv. Read paragraph 3-6 for wall des<cription instruc-
tions. There are several ways to describe a wail:

a. For analysis. See also paragraph 5-6.

h. For design. See also paragraph 6-6.

12-3-10 Additional Data for Structural Analysis and Design. See para-
graph 7-2-21) (analys,;) or paragraph 8-2-3 (design) for defini-

tions. All of the data items in this group of data lists have default
values. 1he data lists theref,)re should be used only if the default
vIlues are not acceptable. Yhe first three lists are applic'ble for
hot lila -I.-is and design:

CI D RATI0) FPCON ESTL IF-11
*7Ji.l FRAlIOF FYSTL FSTLMX IBSAME UDR

CVk C0 ' S COVTS CQVTG COVBG SPABL

iLc f t tl rt i- t q -" icil t de ,igl 0111 V

I 2- Ii



STLD MAXBAR SPAMIN

12-3-11l Ad d it fo 11 Ri ta for S t r u ct u r iI .r v s is (~I I (d es cr i )t i co1)f
reioforL. 1105 .ttCl ) . Scprgah72

STLB LOC LNA ASTLBT(LOC,LNA) LNB ASTLBB(LOC,LNB)

STLK ASTLK

SILS LOC ASTLST(LDC) LN ASTLSH(LOC,LN)

1 2-3- 12- The beginning uisc r is cncoirigud to reaid tile foIil 'Ing i tturnS
before startilng preparat ion of datn:

ChaClpter 1, espetCiol lv1, Figure I-I.

b. (ho)pter 2.

C. Chipter 3, pdragraph 3-3-1.

d . [he wa rn ing onl page 6-2.

e. Chipter It.

f. Vihe list in paragraphr 12-2-10.

The remiinder Luf this manu11,al is intended to he referenLC for the priV
enced user.
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12-4 DATA ITEM REFERENCES:

Page(s)

Name of on Which Page Number(s) cf

Data Item Name Data List(s) Defined Other References

ABP3BN SPE3 3-13 6-3, 12-2, 12-7

ABP3BW SPE3 3-13 6-3, 12-2, 12-7

ABP3TN SPE3 3-13 3-22, 6-3, 12-2, 12-7

ABP3TW SPE3 3-13 3-22, 6-3, 12-2, 12-7

ABP4BN SPE4 3-14 5-3, 6-3, 12-2, 12-8

ABP4BW SPE4 3-14 5-3, 6-3, 12-2, 12-8

ABP4TN SPE4 3-14 3-22, 5-3, 6-3, 12-2, 12-8

ABP4TW SPE4 3-14 3-22, 5-3, 6-3, 12-2, 12-8

ABP5BN SPE5 3-15 5-3, 6-3, 12-2

ABP5BW SPE5 3-15 5-3, 6-3, 12-2

ABP5TN SPE5 3-15 5-3, 6-3, 12-2

ABP5TW SPE5 3-15 5-3, 6-3, 12-2

ADHS3 SPE3 3-13 3-25, 6-3, 12-2, 12-7

ADHS4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8

ADHS5 SPE5 3-15 3-25, 5-3, 6-3, 12-2

AOSF OVRS 8-4 12-4

ASTLBB(LOC,LNB) STLB 7-4 7-1, 7-5, 7-6, 12-4, 12-12

ASTLBT(LOC,LNA) STLB 7-4 7-1, 7-5, 7-6, 12-4, 12-12

ASTLK STLK 7-4 7-1, 7-2, 12-4, 12-12

ASTLSH(LOC,LN) STLS 7-3 7-2, 7-6, 12-4, 12-12

ASTLST(LOC) STLS 7-3 7-1, 7-2

BASER WLBR 3-37 3-39, 5-4, 7-20, 7-21,

8-6, 12-3

BETAI CNUD 12-4

BKTF WLAK,IWrLDK 3-37 3-39, 5-4, 6-5, 8-1, 8-6,

12-3

BS WLAB 3-37 3-39, 5-4, 8-6, 12-3

BSI WLI)D 3-37 6-1, 6-2, 6-4, 12-3

BS2 WLDB 3-37 6-1, 6-2, 6-4, 12-3

(Cont ined)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

BTEI WLAT 3-36 3-34, 3-39, 5-4, 5-5, 5-7,
6-1, 6-2, 6-4, 6-5, 7-20,
8-6, 11-9, 12-3

BTEII WLDT 3-36 6-1, 6-2, 6-4, 6-5, 12-4

BTE12 WLDT 3-36 6-1, 6-2, 6-4, 6-5, 12-4

BW WLAB 3-36 3-22, 3-34, 3-39, 3-40,

5-4, 5-5, 6-2, 6-5, 6-6,
7-5, 8-6, 11-6, 11-10,

12-3

BWI WLAB,WLDB 3-36 3-13, 3-14, 3-15, 3-22,

5-4, 5-5, 6-1, 6-2, 6-4,
12-3

BW2 WLAB,WLDB 3-37 3-13, 3-14, 3-15, 3-22,
5-4, 5-5, 6-1, 6-2, 6-4,

12-3

CFMA SOLP 3-20 3-3, 5-3, 6-3, 11-13, 12-2

12-8, 12-9

COHI SPHI 3-11 5-3, 6-3, 12-1, 12-6, 12-9

COH2 SPH2 3-12 5-3, 6-3, 12-I, 12-7, 12-9

COH3 SPE3 3-13 3-25, 4-I, 5-1, 6-3, 12-2,

12-7

COH4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8

COH5 SPE5 3-1' 3-25, 5-3, 6-3, 12-2

COH6 SPT6 3-1.5 5-3, 6-3, 12-1, 12-6

COH7 SPT7 3-16 5-3, 6-3, 12-1, 12-6

COHFZ SPHF 3-11 5-3, 6-3, 12-1, 12-7, 12-(

COVBB COVR 8-4, 7-2 7-1, 7-4, 7-5, 12-4, 12-11

COVHS COVR 8-4, 7-2 7-1, 7-3, 12-4, 12-11

COVTB COVR 8-4, 7-2 7-1, 7-4, 7-5, 12-4, 12-11

COVTS COVR 8-4, 7-2 7-1, 7-3, 12-4, 12-11

CRMIN BOIL 3-4 3-2, 5-2, 0-3, 12-3, '2-11

DB(LC,N) BPV 11-6 11-1,ii-2, 11-3, 11-11, 12-5

DEITAI SPll 3-li 4-1, 4-2, 5-3, 6-3, 12-1,

12-6

(Cont inued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

DELTA2 SPH2 3-12 4-1, 4-2, 5-3, 6-3, 12-1,

12-7, 12-9

DELTAF SPHF 3-11 4-2, 5-3, 6-3, 12-1, 12-7,

12-9

DKEY WLAK 3-37 3-18, 3-19, 3-23, 3-27,

3-39, 5-4, 6-2, 6-5, 7-17,

8-6, 12-3

DKEYI WDK 3-37 6-1, 6-2, 6-5, 12-3

DKEY2 WLDK 3-37 6-1, 6-2, 6-5, 12-3

DLF LDF 11-2

DSIH SSHW 3-21 2-12, 3-21, 6-3, 12-2,

12-7

DTS5H SSEE 3-16 3-25, 5-3, 6-3, 12-2

DTS5T SSEE 3-16 3-25, 5-3, 6-3, 12-2

DVi SCFV 3-29 3-32, 5-3, 6-4, 12-2, 12-10

DV2 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

DV3 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

DV4 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

DV5 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

DVB SCFD 3-29 3-32, 5-3, 6-4, 12-2,

12-10, 12-11

DWH SCWV 3-31 3-32, 5-3, 6-4, 12-3, 12-10

DWT SCWV 3-30 3-32, 5-3, 6-4, 12-3, 12-10

EFH(LC,LOC) HSPH 11-7 11-1, 11-2, 11-3, 11-11, 12-5

EH(LC,LOC) ACPH 11-4 4-3, 11-1, 11-2, 11-3,

12-5

EHB(LC,N) BPH 11-6 11-1, 11-2, 11-3, 12-5

EHPE PPD 11-9 11-2, 11-3, 11-13, 12-5

EHS(IC,LOC) ACPS 11-5 4-3, 11-1, 11-2, 11-3, 12-5

ELBS3 SPE3 3-13 3-13, 3-25, 6-3, 12-2, 12-7

ELF LDF 11-2 12-4

ELPH1 SCFH 3-29 3-32, 5-3, 6-4, 12-2, 12-10

(Continued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

ELPII2 SCFH 3-29 3-32, 5-3, 6-4, 12-2, 12-10

ELSPT BOIL 3-4 3-39, 5-2, 6-3, 12-3, 12-11

ELTSI SPH2 3-12 5-3, 6-3, 12-7

ELTS3 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8

ELTS4 SPE5 3-14 3-25, 5-3, 6-3, 12-2

ELTS5H SSEE 3-16 3-25, 5-3, 6-3, 12-2

ELTS5T SSEE 3-16 3-25, 5-3, 6-3, 12-2

ELTSW SSEE 3-16 3-25, 5-3, 6-3, 12-2

ELSWIB SCW 3-30 3-32, 5-3, 6-4, 12-3, 12-10

ELWIT SCWH 3-30 3-32, 5-3, 6-4, 12-3, 12-10

EIMH SEEP 3-6 3-3, 3-24, 5-3, 6-3, 11-7,
11-11, 12-3, 12-11

ELI-r SEEP 3-6 3-3, 3-24, 5-3, 6-3, 11-7,

11-11, 12-3, 12-11

EPBW(I.C) BP[I,BP 11-6 11-1, 11-11, 12-5

EPSC CNIID 12-4

ESHW SSHW,SSHC 3-20 2-10, 3-21, 6-3, 12-2,
12-7

ESS SSEE 3-16 3-25, 5-3, 6-3, 12-2

ESTL CND 7-7, 8-2 6-5, 7-7, 12-4, 12-11

ESTW SST 3-20 2-12, 6-3, 12-2, 12-7

ETS WLA,WLD 3-35 2-10, 3-34, 3-39, 5-4, 6-4,
8-6, 12-3

EV(LC,LOC) VLP 11-10 11-2, 11-9, 11-3, 12-5

EVB(1,C,N) BPV 11-6 11-1, 11-2, 11-3, 11-11,
12-5

EXW SSEE 3-16 3-25, 5-3, 6-3, 12-2

FH(,IC,IAOC) IISPH 11-7 11-1, 11-2, 11-3, 11-II,
12-5

FtHB(1,C,N) P1-6 1 1-1, 11-2, 11-3, 12-5

FtlPE PPi) 11-9 11-2, 11-3, 11-13, 12-5

(Cont inued )
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Whicii Page Number(s) of

Data Item Name Data List(s) Defined Other References

FLF LDF 11-2 12-4

FPCON CND 7-7, 8-2 6-5, 7-7, 8-5, 12-4, 12-il

FSMIN SLID 3-10 3-2, 5-2, 6-3, 12-2, 12-8,
12-10

FSTL.LX CNWD 7-8, 8-3 7-7, 7-9, 8-5, 12-4, 12-11

FV(LC,LOC) HISPV 11-8 3-9, 11-1, 11-2, 11-3,

11-12, 12-5

FVB(LC,N) BPV 11-6 11-1, 11-2, 11-3, 11-11,

12-5

FYSTI, CNWD,CNUI) 7-8, 8-3 7-7, 8-3, 8-5, 12-4, 12-11

FZTAH SPHF 3-10 5-3, 6-3, 12-1, 12-7

GAMAC WCHT 3-21, 5-3, 6-3, 6-5, 7-9, 12-3,

8-5 12-4, 12-I0

GANcASI SPHI 3-11 5-3, 6-3, 12-1., 12-6

GAMAS2 SPH2 3-12 5-3, 6-3, 12-1, 12-7

GAMAS3 SPE3 3-13 3-25, 4-1, 5-2, 6-3, 1--,

12-7

GAINAS4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8

CAMAS5 SPE5 3-14 3-25, 5-3, 6-3, 12-2

;AMAS6 SPT6 3-15 5-3, 6-3, 12-1

;A{\S7 .PT7 1-16 5-1, 6-3, 1--1, 12-(

CAMA S F SPITE 3-11 5-3, 6-3, 12-1, 12-7

(;AMAW W(lIT 8-5 3-6, 5-3, 6-3, 1.-1, 12-4,

12-10

Il( 1,1 O'c) ACPIt 11-4 4-3, 11-1, 11-2, 11-3, 12-5

11B BPtl 11-6 11-1, 11-2, 11-3

ItCM IN SPll 1 3-12 4-2, 5-3, 6-1, 12-1, 12-0

II:1:,TI WLAIH,WLDii 3-17 3-14, 3-19, 5-4, 5-5, /-10,

8-6, 12-1

F.EI.T2 WLAII 1-37 1- i, 1-3 , '5-4, 5-,, )-,
6-5, 7-21, S-o, 12-1

(Cont i nued)
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

HEELW WLA,WLAH,WLD 3-37 2-10, 3-34, 3-39, 5-4, 5-5,

6-4, 6-6, 8-6, 12-3

HGSW SEEP 3-6 3-3, 3-6, 5-3, 6-3, 12-3,

12-11

HLF LDF 11-2 12-4

HPE PPD 11-9 11-2, 11-3, 11-13, 12-5

HS(LC,LOC) ACPS 11-5 4-3, 11-1, 11-4, 12-5

HS1 SSHW 3-21 2-12, 6-3, 12-2, 12-7

HS2 SSHW 3-21 2-12, 6-3, 12-2, 12-7

HS3 SSHC,SSIIW 3-21 2-12, 3-21, 6-3, 12-2,
12-7, 12-9

HSBPB WLAS,WLDS 3-36 3-34, 3-39, 5-4, 6-5, 7-20,
8-1, 8-6, 12-3

HSS5H SSEE 3-16 3-25, 6-3, 12-2

HSS5T SSEE 3-16 3-25, 5-3, 6-3, 12-2

HSTPB WLAS,WLDS 3-36 3-39, 5-4, 6-5, 8-1, 8-6,

12-3

HSTPH WLDS 3-36 3-39, 5-4, 6-5, 8-6, 12-3

IBSAME CNWD,CNUI) 7-8, 8-3 3-34, 5-6, 6-5, 6-6, 7-7,

7-9, 8-5, 12-4, 12-11

IFDR CNWD 7-8, 8-3 7-7, 7-16, 7-17, 12-4,

12-11

IFEM CND 7-8, 8-2 6-5, 7-7, 7-16, 7-17, 8-2,

12-4, 12-11

IFSOM SOP 3-17 3-3, 4-2, 4-3, 4-4, 5-3, 6-2,

6-3, 11-13, 12-2, 12-8, 12-9

[FWOC SOLP 3-16 3-3, 3-11, 3-21, 3-22,

3-23, 3-25, 4-1, 4-2, 5-3,
6-3, 11-4, 11-5, 11-13,

12-2, 12-7, 12-8, 12-9

I HYD HYD 3-2 2-11, 3-2, 6-1, 7-2, 8-3,

12-1

IPATH BOIL 3-4 5-2, 6-3, 12-3, 12-11

(Cont i nued )
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12-4 DATA ITEM REFERENCES (Continued).

Page(s)
Name of on Which Page Number(s) of

Data List Name Data List(s) Defined Other References

IRLT BPH, BPV 11-6 11-1, 11-11

ISFT SEEP 3-7 3-3, 3-23, 5-3, 6-2, 6-3,

12-3, 12-11

ISLC SEEP 3-6 3-3, 4-2, 5-3, 6-3, 12-3,

12-11

ITYPE TYPE 3-2 2-9, 2-11, 4-3, 6-1, 12-1

KFLAG WLAK,WLDK 3-37 3-23, 3-27, 3-28, 3-39,
5-4, 6-5, 8-6, 12-3

KRACK SEEP 3-9 3-2, 3-3, 3-7, 4-2, 4-3,
5-3, 6-3, 7-23, 12-3, 12-11

LC * NOTE: LC is a subscript

for other data items.

LCS CASE 3-1 2-9

LN STLS 7-3 7-2, 7-6, 12-4, 12-12

LNA STLB 7-4, 7-5 2-11, 7-1, 7-6, 12-4, 12-12

LNB STLB 7-4, 7-5 2-11, 7-1, 7-6, 12-4, 12-12

LOC (LOC is a location 2-11, 7-1, 7-2, 7-3, 7-4,

subscript for many 7-5, 7-6, 11-1, 11-4, 11-5,
data lists) 11-7, 11-8, 11-10, 11-11,

11-12, 11-14, 12-4, 12-5,

12-11

MAXBAR STLD 7-7, 8-5 7-2, 7-5

N BPH,BPV 11-6 11-1, il-il, 12-5

NODE SOLP 3-14, 3-3, 4-2, 4-3, 4-4, 5-3, 6-2,

3-17 6-3, 11-4, 11-5, 11-13, 12-8

NPPD SOLP 3-17, 3-2, 3-3, 3-10, 3-23, 4-2,

3-18, 5-1, 5-3, 6-3, 7-16, 7-17,
3-19, 7-23, 11-9, 11-13, 12-2,
3-20 12-8, 12-9, 12-10

NSLIDE SLID 3-10 3-2, 3-10, 5-2, 6-3, 12-2,

12-8

(Cont inued)

Para 2-6-6, p 2-12; para 3-2-2, p 3-1.
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

OMEGA ONEA 3-5 3-23, 3-27, 3-28, 5-2, 6-3,
12-2, 12-8, 12-10

PEHF 11-9

Pill SCFH 3-29 3-32, 5-3, 6-3, 6-4, 11-2,

12-2, 12-10, 12-11

PH2 SCFH 3-29 5-3, 6-4, 11-2, 12-2, 12-10,

12-11

PHI1 SPHI 3-11. 5-3, 12-1, 12-6

PHI2 SPH2 3-12 3-32, 5-1, 5-3, 6-3, 12-1,

12-7

PHI3 SPE3 3-13 3-25, 4-1, 6-3, 12-2, 12-7

PHI4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-8

PHI5 SPE5 3-14 3-25, 5-3, 6-3, 12-2

PH16 SPT6 3-15 5-3, 6-3, 12-1, 12-6

PHI7 SPT7 3-15 5-3, 6-3, 12-1, 12-6

PHIFLX CNUD

PHTFZ SPHF 3-11 5-1, 5-3, 6-3, 12-1, 12-7

'HIS3 SPE3 3-13 3-25, 6-3, 12-2, 12-7

PHIS4 SPE4 3-14 3-25, 5-3, 6-3, 12-2, 12-7

PHISS SPE5 3-15 3-25, 5-3, 6-3, 12-2

PHISHR CNUD 12-4

PVI SCFV 3-29 5-3, 6-4, 12-2, 12-10

PV2 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

PV3 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

PV4 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

PV5 SCFV 3-30 3-32, 5-3, 6-4, 12-2, 12-10

PVB SCFD 3-29 3-32, 5-1, 6-4, 11-2 12-2,

12-1(1, 1o2-l

PVS SCFD 1-29 1-12, 53, 6-4, 11-2, 12-2,

12-10, 12-11

ltATIOF CNWD 7-8, 8-3 7-5, 12-4

RATION CND 7-7, 8-2 6-5, 7-5, 12-4

(Cont i inued )

02-2(1



12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

RKAI SPH1 3-11 4-2, 5-2, 5-3, 6-3, 12-1,

12-6, 12-9

RKA2 SPH2 3-12 4-2, 5-2, 5-3, 6-3, 12-1,

12-7, 12-9

RKAE1 SPHI 3-11 3-22, 5-3, 6-3, 12-1, 12-6,

12-9, 12-10

RKAE2 SPH2 3-12 3-22, 5-3, 6-3, 12-1, 12-7,

12-9, 12-10

RKAEFZ SPHF 3-11 3-22, 4-2, 5-2, 5-13, 6-3,

12-1, 12-7, 12-9, 12-10

RKAFZ SPHF 3-11 4-2, 5-3, 6-3, 12-1, 12-7,

12-9

RKH SOLP 3-20 3-3, 3-12, 3-22, 5-3, 6-3,

11-13, 12-2, 12-8, 12-9,
12-10

RKV SOLP 3-20 3-3, 3-12, 3-22, 5-3, 6-3,

11-13, 12-2, 12-8, 12-9,
12-10

RLIMIT CNUD 12-4

RRMIN RRD 3-6 6-3, 12-2, 12-8, 12-10

SPABL COVR 8-4, 7-2 7-1, 7-3, 7-4, 7-5, 12-4,

12-11

SPAMIN STLD 7-7, 8-5 12-5

SRM CNUD 12-4

SST SST 3-20, 2-12, 6-3, 12-2, 12-7

3-22

STR WLA, WLD 3-36 2-10, 3-34, 3-39, 5-4, 5-5,

6-1, 6-4, 6-5, 6-6, 7-20,

8-6, 12-3

TMINB WLD 3-37 2-10, 3-34, 3-35, 3-39,
6-4, 6-5, 8-1, ,-6, 12-3

TMINS WDS 3-35 3-34, 3-35, 6-5, 8-1, 8-6,

12-3

TOEUT WLAT, WLDT 3-36 3-39, 5-4, 5-S, 5-7, 6-4,
6-5, 7-20, 8-6, 12-3, 12-4

(Cont i TI(I )ed
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12-4 DATA ITEM REFERENCES (Continued):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

TS1 WLAT 3-36 3-39, 5-4, 5-5, 5-7, 7-20,
8-1, 8-6, 12-3

TS2 WLAT 3-36 3-39, 5-4, 5-5, 7-20, 8-1,
8-6, 12-3

TSB WLAS,WLDS 3-35 3-39, 5-4, 6-5, 8-1, 8-6,
12-3

TSTB WLAS,WLD 3-35 2-10, 3-34, 3-39, 5-4, 5-5,
6-4, 6-6, 8-6, 12-3

TSTT WLAS 3-35 3-39, 5-4, 7-3, 8-6, 12-3

TWI WLAT,WLDT 3-36 3-39, 5-4, 6-4, 6-5, 8-6,
12-3, 12-4

TW2 WLA,UYLD 3-36 2-10, 3-34, 3-39, 5-4, 5-5,
5-7, 6-4, 6-6, 7-20, 8-6,
12-3

UCBFFZ CSTB 3-33 5-3, 6-4, 12-4

UCBFSI CSTB 3-33 5-3, 6-4, 12-4

UCBFS2 CSTB 3-33 5-3, 6-4, 12-4

UCBFS6 CSTB 3-33 5-3, 12-4

UCBFS7 CSTB 3-33 5-3, 6-4, 12-4

UCEXS3 CSTE 3-33 5-3, 6-4, 12-4

UCEXS4 CSTE 3-33 5-3, 6-4, 12-4

UCEXS5 CSTE 3-33 5-3, 6-4, 12-4

USCEXWK CSTE 3-33 5-3, 6-4, 12-4

UCWB CSTC 3-33 5-3, 6-4, 12-4

UCWK CSTC 3-33 5-3, 6-4, 12-4

UCWS CSTC 3-33 5-3, 6-4, 12-4

V(LC,N) VLP 11-10 11-2, 11-3, 11-13

VB(LC,N) VPV 11-6 11-1, 11-2, 11-3, 11-11, 12-5

VLF LDF 11-2 12-4

W WIND 3-31 5-3, 6-4, 11-2, 12-3, ,2-!f)

W1 SCWH 3-30 3-32, 5-1, 6-4, 11-2, 12-3,
12-10, 12-11

(Continued)
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12-4 DATA ITEM REFERENCES (Concluded):

Page(s)
Name of on Which Page Number(s) of

Data Item Name Data List(s) Defined Other References

W3 SCWH 3-30 3-32, 4-3, 5-3, 6-4, 11-2,
12-3, 12-10

W4 SCWH 3-30 3-32, 5-3, 6-4, 11-2, 12-3,

12-10

1WB(LC,N) BPI! 11-6 11-1, 11-2, 11-3, 12-5

WDS2 SSHW 3-21 2-12, 6-3, 12-2, 12-7

WH SCWV 3-31 3-32, 5-3, 6-4, 12-3, 12-10

WKEY 'WLAK 3-37 3-39, 5-4, 8-1, 8-6, 12-3

WLF LDF 11-2 12-4

WPE PPD 11-9 11-2, 11-3, 11-13, 12-5

WT SCWV 3-30 3-32, 5-3, 6-4, 12-3, 12-10

WWH SCWV 3-31, 5-3, 6-4, 12-3, 12-10
3-32

WWT SCWV 3-30 3-32, 5-3, 6-4, 12-3

YH ACPH 11-4 4-3, 11-1, 11-3, 11-4

YVS(LC,LOC) ACPS 11-5 4-3, 11-1, 11-3, 12-5

YTTOP PPD 11-9 7-22, 11-13, 12-5
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List -Item U n its _ _ Definition___
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12-5 SU'I'LRY OF DATA LIST CONTENTS (Continued)
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12-5 SUMMARY olF DATA LI.ST CONTENTS (Continued)
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List Item- Loits _-Def inition
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CHAPTER 13: GRAPHICS DISPLAY OF DATA AND RESULTS

13-I GENERAL. Module FA has the capability of displaying tile input

data and computed applied and reactive pressures in graphical
form on a Tektronix 4014 graphics display terminal. Output examples are
shown later in this Chapter. The program may be run without graphics,

on any kind of terminal.

13-2 EQUIPMENT VARIATION EFFECTS. The nongraphics portion of the
time-sharing terminal printout from the program does not keep

track of how much has been printed on a page. It keeps on printing line
after line in typical paper copy fashion. Allowing for this makes the
following alternate procedure necessary, depending on which type of

Tektronix terminal is available.

13-2-1 Tektronix 4014 terminal with option 40-41 installed. Use these
switch settings:

a. OFF key to setting 1.

b. AUTO PRINT key to the left, for automatic printing 01 <ach
page.

The screen will automatically be printed, then cleared for the next page
as the printout continues with nothing lost. Use the program in the
usual way, getting a stack of paper copies in the hard copy 1nit hopper.

Answer the question at the end of module FA

ENTER I TO SEE PLOTS OF THE DATA AND ANALYSES
(NOTE: DO NOT ENTER I IF YOU ARE GOING TO RUN MODULE WD.)

OR 0) TO OMIT THE PLOTS
2

with a I. A hard copy wil I automaticailly be taken. The screen will he
erased and execution will proceed as described in paragraph 13-3.

)3-2-2 Tektronix 4014 terminal without the_407-l option installed. ['st
a regular paper copy printing terminal such as Teletype, Texas

Instrunents Silent 700, DECWRTITER, etc., and answer the que'st ion it the.
end of module FA with a zero. When module FA is complete, either stop

the program run with the END command or let the terminal sit wait in' For

the next command while you move to a Tektronix 4014 terminll. Stirt tht

program running on the 4014 and restore (REST command in tle pr, gr:am
starting sequence) from the U')ATE file trom the printing trniinal 11r,-
gram run. Note that this will lot interfere with the pro':rm still run-
ning on the print ing terminal provid ed that it is wait Il oi1r aI k' ( d.

Tlien RUN module GA, i gnor i ng theU1 printuLt unt i I tIe ' ti01 ;ion p;ars..
Answer it with a I and] pjroc t d t o pira ,raph I 1- . Thi-i process mi\' h
repea ted each time tie UP )A'l] iilL is lrest t in l tie run ii t he pri~i it i.
terijinl l usillg the REST comm;lld a describd .ihv.
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13-2-3 No Tektronix 4014 terminal available. Plots are not possible.

13-3 DISPLAY OPTIONS. After the user responds to the first question
with a 1, the screen is erased and the following is written:

NOTE --- A BELL WILL RING AT SELECTED TIMES
TO ALLOW YOU TO MAKE A HARDCOPY IF
YOU SO DESIRE. TO RESUME EXECUTION
SIMPLY ENTER A CARRIAGE RETURN

I TO PLOT FORCES AND MOMENTS

* TO TERMINATE GRAPHICS

1.3-4 INPUT DATA. Responding to the above question with a 1 starts
the input plotting portion of the code. The active load cases

will be printed. The user must then enter the number of the load case
he wants plotted:*

ACTIVE LOAD CASES

2
ENTER DESIRED ACTIVE LOAD CASE

OR AN * TO RETURN
?

13-4-1 If the user responds with a load case not available, the follow-
ing message is written:

LOAD CASE SELECTION NOT ACTIVE

The load case question is then repeated. If the user enters an *, the
input graphics portion of the code is terminated.

13-4-2 If the user responds with a load case number that has been
processed, the screen is erased and the following pictures are

output:

NOT E: If there i only one I oad case, the quest i on w i II bc sk i ppe.d
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a. Earth and water data and resulting pressures:
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b. Surcharges and direct loads. If any loads have been applied
to the structure or the top soil layer, the following graphs
are output:

F £

to

13: Ii6
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13-4-3 The user is then given the opportunity to plot the input for
another load case:

ENTER I TO PLOT ANOTHER LOAD CASE
TO CONTINUE

7

Responding with a I returns the user to the question in paragraph 13-4.
A response of 0 terminates the input plotting section of the code and
returns the user to the question in paragraph 13-3.

13-5 COIPUTED MEMBER FORCES AND MOMENTS

13-5-1 If the user responds with a 2 to the question in paragraph 13-3,
the output portion of TWDA is invoked. The available load case

numbers are output and the user is given the opportunity to select a
load case to be processed:*

ACTIVE LOAD CASES

1
2

ENTER DESIRED ACTIVE LOAD CASE
OR AN * TO RETURN

If the user selects a load case other than the ones output, the follow-
Ing is output:

LOAD CASE SELECTION NOT ACTIVE

The load case question is then repeated. If the user enters an *, the
output graphics portion of the code is terminated.

13-5-2 Once a correct load case has been selected, the user must then
choose which member of the wall he wants output displayed for:

ENTER MEMBER NUMBER
STEM--- 1
TOE --- 2

KEY --- 3
HEEL --- 4

S--RETURN

• NOTE: If there is only one load case, the question will be skipped.
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If the user responds with any number other than I < n < 4, the following
is output and the user is given another chance to input a member number:

THE 'TOE' IS NOT DEFINED FOR THIS GEOMETRY

The user is then given the opportunity to select another member or
return:

ENTER 1 TO PLOT ANOTHER MEMBER
TO CONTINUE

?

A response of 1 returns the user to the question in paragraph 13-5-2. A
response of 0 returns the user to the load case selection question in
paragraph 13-5-1. Any other response repeats the question. The user
must enter either 0 or 1.

13-5-3 If the selection of a member (paragraph 13-5-2) is successful,
the screen is erased and the plot selection is displayed to the

user:

ENTER PLOT SELECTION
TYPE I --- AXIAL FORCE

2 --- SHEAR FORCE
3 --- MOMENT
4 --- ALL PLOTS
*--- RETURN

2

1 3-8



A. A response of I gives the user a plot of axial force v(.r.-;

elevation for the member selected. An examp e of this- I , i.,

I o L tows:

FLOODUALL EXAMPLE I (AtnALYSIS/BASIC UALL) LOAD CASE I STEM

67.2S------------------ - .__

64.75 -1!

62.25 -- - __ __ - - - - -- -

E 59.7 -t 
-

L
E

. 57.25
T

I0

S4.75

T

52.25 ___ _____

44.71511.26 1011. 2A11. 3011. 4e11. 5911. 6011.511.3 1511. 2511. 3511. 4511. 5511. 6511.

AXIAL FORCE (LB/FT)
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b. A response of 2 gives the user a plot of shear force versus
elevation for the member 6elected. An example of this plot
is i 'elew;

67-5 FOODWALL EXAMPLE I (AMLYSIS/IASIC JALL) LOAD CASE I STEMl

67.25

L
E

A S7.25

0

54.75

F
T

52.25

49.7S

47.25

44.*7S
0. s. 2000. 0 4000. 6 e 000. 8898. 98. 1OCWE 9S

SHEAR FOR#CE tI'FT)
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c. A response of 3 allows the user to display moment versus
elevation for the member selected. An example of this is
as follows:

FLOODUALL EXAMPLE I (ANALYSIS/BASIC UALL) LOAD CASE I STEM

67.25

64.75

62.25

E S9.75
LE
W
A S7. 2S
T
I
0

54.7$

F
T

52.2$

4g.?S _______

47.2S

44.7S'
0. 0 e+S.2S E+5 .4000E .5 .6EKS . .80eeE,5Seecs.30eeE45 .50eee.S .700eES .9eeeE.s

MOMENT CLI-FT/FT)
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It the user responds with 4, il1 of the preceding plots will be displayed
sequentially with a pause between each one.

13-5-4 If the user responds with an *, the member selection portion ot
the output graphics routine is again invoked:

ENTER 1 TO PLOT ANOTHER MEMBER
0 TO CONTINUE

7

A response of I allows the user to select another member for p o(ttint
(paragraph 13-5-2). A response of 0 returns the user to the load ca
level of selection.

ENTER I TO PLOT ANOTHER LOAD CASE
0 TO CONTINUE

A response of I allows the user to select another lo;ad cjsQ ta I), di. -
played (paragraph 13-5-1). A response of 0 returns the ui ,r t in1Lt-
output selection (paragraph 13-3).

13-0 TErIINATION. Referring to the question in paragraph 13-3, a
response of an * terminates the graphics portiOlr of 'T,)A.
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CHAPTER 14: EXAMPLES

14-1 EXAMPLE A: ANALYSIS OF A COMPLEX RETAINING WALL:

cl5] ed oJ -. ,', , A. LI A./ . 'g .f ,., (./ ,'". p *,*..- .,2

5,,Ica., c.- -- c Co /)Cc1

• r.. - - A , ,,

u, , A,

14-i3

-~-C
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S I "--(~ I l Lz470 '5

list variable paqe default values
name name number flood wall retainina wall-

SEEP KRACK 3-8 1 (yes) 2 (no)

SLID NSLIDE 3-9 2 1

FSMJN 3-9 1.5 2.0

SOLP NPPD 3-15 1(c) 3(t)

7V Y6 d. / 7, .

9i -. P PT 7 '/ &, 1,--,-e-1

/ - PbZ 7 C ' 7 C-,4 es,4
-, 7/) c ___ C/ Y Fc4

M' SPT7 0 34, o / I ), O
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30 J,0 -0,0 /2-0.0 c 010 C,
-A;* -1 o'-i~i e

______ I40.
-~ ~. .i ,c

s- r 4'4: 6 e5,~ ~~~i

7-A So I Pk:)ClZ1-

A P3 Q o.~o /Za,o /J'.6 0,0 J'7

C,4 7.rJ
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0 AP4f7LA' PaVlkV )A1,2AAt7LV-4fO.

L-d/~~~~,rj. F//) etc7~ 0 ~ es
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1*S~ivU -9-00.42 2.0 ro.Q #*.o 4 0a'0

I ~r
",2/20 3,
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S7~ L~-4' S- 7vZ-TS77I
5 -Z AC5,

A 1V461 .v/ X RA

my, ise

S -. A'' 0'.

lj/l;.e 1-64r

L75 7-S /.. -,I,5 Ire A :

*~/- 7t5 72 7-~ L.X0/'

-~ P6Z-72 ,4~L~- 6' -r.2

0.'~I
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/,,- L.a ,4,0c ,457-Z,57,(101) IV' .C-A S ( A* /.#
4COX
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/js~ ~ LI-'4- 1+57Z.87 1  Lmd) LNO 4~.i74 A~

oe= /Z, < e17
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Mi(1l fN(ffftifi V1t Iff fNIFRFI IN ['A A I IST (' WV
I I'I II INt; V f S 1 I IU 'C:'
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It Ii I N ';11,1 22 NAl V IS

ItI'.

I I N l K IN (; F I flit oNMIA l' l( ; I M ; l M 10 f 11, l i

OkIK .: 10I f'|f| f I il IN rILl M ' H(l I I I I I
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IF o ' INSE SICE..S ANAL YSIS
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I E (IN tl01 SiR :.S ANAL YSIS

<;I I Fl- I I YFE '1', S, OIR F ANAL. YSI S [OR lOf- (OR ", N, R, (IC *

-) ANAL. YSI!; WI IIII1N I FLI] I LIE F NI tIE ILOE I S MIEAN INGLISS (----.

IlE ANAL YS" [HIMII F I l SIEM

51 L.1 I IYFF C. S, IR F ANALYSIS FIR TlE (OR ", N, R, OR *

I I;IN ANAL Y S I S Al SI:f"I I lT I ;55( 'IEIONS
I NiT If TII I ; Al X . . 000, STEM lIA(E AT O
I'HINI I[ IFWE I N IO (i E ilt 'ANEI S IS Al 0
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TITMJ I I ;(;N Lif X)
IR N, C, IN * FRO1M TYFV SEI l(:rILN
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AD-AlSO 734 ARrAY ENGINEER WATERWAYS EXPERIMENT STATION VICKSBURG MS F/G 13,
USER'S REFERENCE MANUAL: COMPUTER PROGRAM FOR DESIGN AND ANALYS--El
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-ALL MFCLFW Lhrl In HP4 A W~ynQA''Ltr OF TA JNTNr -ALL

rn--A Nn E NT1.?FnI
.,F ANALVSIS ngCl PL OF ETAtNt~r *ALL

rn-.MhNr F-NT;WE nh

SPTY pl 3fl.0 nl. 0 2

C n'4 Alin E NTF PEI) I

,flT rFIi(',i. VALIP5q FN~TPFM IN MATA I IS, SPHIl
TWATLIN. VAII.IFR SiFi in PC.

COMMA~n kN1'FPPII

S~wr nl i7.29 h.Pf

rfl-WANF) PNTpIWflS

,(T NllHIb vWIF'S FNTFRP~n IN PATA I IST -SPESf4

T624tLINr~ vALIIFS SFET TrIC

Cflm-A-n FNTFREnh
scrV v I 4ann 2 m P~in .0 a .A j0(I.0 7.I1

"~I E Nn9IH VALI'FS F NT ED I N nAh T A T *SCFV
TWATLINr~ VAIIF ''es TOi i r'

CInhmANP) EJTF
4
17n

StAV I hOO*0 I*f . n

NO t F. R(MrN v A VL fIFS FN' lyTFOFn I N nh A A TST *SC WV
Tj A IL INr V AI I I S SF I T r

sp~ F.P 77.n Maj*%

WrIT FNfl(i. VAt f'P FNTFPFn TN nATA LIT *fF

TQAIL PII vII llSS Tn OrI

tfl--ANfl FNTFNWFlI
v,( A 9I7., p ?. n r c

-LAR I I . A( I ~ ( n

~.I.hT 7 '.Si l~t.*0 IfA.n no Ion * I

rflMMAPif)F I; wIFI1)
LAN IR* A 'L
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rn-.t 
%

r, FNTFwFr

STL,, I (.AQ I O.Aq

r -' ANt, P T F ,F n |
STI 14 I 1 f) .O1 MQ

r -uA Nr) F NTIF wF r

5tL'~ I~ I '*M' I nf4Q

C (I-' A l F %IF F I11
'Pf' A)

*

* il'r'A IF FI I F~ P qF

r fl-- A Nl f N Ip P" I ) I

ANAL v51 IF -''LEX PTATU ,It, -.ALA

I

6E 1N P aSTC SIA TL( ITY AA C{ECK
a

o L VAL , nE r'F 1,on 0 n ,5pft FOR GAA - (ROAD CASE 3)

DfFALrI VI L f OF 1no*5Oc000 USEO r FAPAC (LOAD CASE 3)

rEF A L
T 

VALE n F 1.OUon IS rl 0 FOF SS (LOAD CASE 3)

t F. AlL T VALt F n 2.nnmooo 05f 0 FOR FEX - (LOAD CASE 3)

fFFALT VALtuE r 0. LSj n S LICE xS3 (LOAD CASE 3)

r"F t'IL
r  

VALv, ( (. tISEIT FOR 'P JCEX Sd (LOAi CASE 3)

MF F A ILL V ALLJP r (I . t'SEI rNOR tC FXSS ( LOnAD C A S 3)

nFFAILT VALiF 0 rP . uSr) FOR LC 4FSI (LOAD CASE 3)

r'EF All VAL I IFtS 11 ,SPFs0 FOR IjCfiS5? (LOAD CASE 3)

'F FA L 'r V A L IF F n (, uS 0r FOW iC AF F Z f L n AI) C ASE S)

0 F h'' I VALlf 11 1P fl *; FOR LCI- S7 u O CASE 3)

Er IA0 .t v Lt.E F I(I utSE (L FOR uC f4FS,t (LOAD CASE 31

)ErAO LT VAL, LIOF 1,Ori Oo 1 5ED FOR L!C.S (LOAD CASt 31
r)!A LLS7

r  
VALL P nP I ,r'uu(n n liSED FOR UC . (LOAD CASE 3)

) F AULI I, a LL IF (, 1.0UO0000 0S Fr) FOR UC, (LnA r) CASE 3)

rES F A ) I V ALi O4 F I5 PFr oOR I F PC ft flOn CASE 3)

')EFSAULT VAL, f PF n FF no I;, S owC (LOAD CASE 3)
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ANALYSIS OF C~"'PLEX RETATPk1NC *ALL

* HEGINJ nATA CHECK~ FOR ACTIVE EAQT04 PRESSURFS CnmPUAT'~nN

OFFAULT VALU.E MF 0. USED FOR OELTAIMLC (LOAD CASE 3)

CnULOmP'S CrMEFC1ENTS O'F ACTIVE EARTH~ PRESSulRES FOR.

1 0,37W1

2 0.3711

HORIZONTAL ACTIVE EARTM PRESSURES FOR LOAr) CASE 3
FOR CLASSICCCOULOm~l) AKALYSIS IN SA (END OF NFEL)

,iljTPIIT OF ARRAYS W, EoH* ANjD YHIN~ pmODULE SA FmR CLASSIC AN~ALYSIS.

FLEVATIO% INCREMENTAL HORIZONTAL INrCREIEITAL 1.OIZONTAL
STATIC FORCE EARYWrIuAKE FORCE

(FT) (L9S/FT) fL.fHS/FT)

Fkfk790 7.44212 0
97.790 414.527 M

85.7q0 133.%A 0
04U.,7QO i7-.,73 0

Rm.7qv 270,1A 0,
7a.7911 ?Q1.I n '
7A.790 412.815 o
77,790 A34, .IQn

76.79n 355 . p
71; .7Qn 37b.Ak
7u.790 3qp,1@ n

72.7QO 2s1 I Inn
7p.',no 64J.5?sU

Fo6 THE ARMVE LW r CASE THEE RES(IL!Akl FORCES ARE. I

wfS-JLTA,,T kr)RINTAL STATTC ACTTVF FOI9(E a J?3M4.? 0 L#S/-k-TZ FT

ACTIN4i AT FLi VATI(IN 7AuRi

QFALILTAkT R-WIVNIA L ACTlvf FORCE f)% txCES5, nv STATIC'
nLJF To FA0THUl.AkE a r. LPS/wORIZ FT
ACTING~ AT ELEVATInK o'
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TwF F n IL k.!(,IA TA L~ E hC L'nS -ALL a Nr SO IL *-ATER QAS$ Aj'rd vtA4SE , A %0

A ; n C LJ irFr' w f k~ . -A( I I VE E AOT." "C LUnE S fl4 -&"J.TEO PIJE SS..0
IF A C6AcK TS ,SSL'Ffn IN T.F FALITw. CflVIQ CVFR; TE Lkfl n.F TE HfEL.

Ln~n rAS 3
VF "?111 6L -flQT7m-.Y~tMOEN

F n~rF F)c
LI/LTFL6/SL ICE LM.PT/SLICt

-"ALL 2202P. 7

Siprw4A~r,ES 531 A-43
~!cTLOAI)S 0,o

A W 1IH, n 0,
0. 0,

ANALYSIS nF rr1"PLFV PTATNrNr wALL

o RFriN rmF nVFktT(l?~:T~C Cn"PUATOA,

00 CASE 3

rOFFAIILT vatLL IF I IjqFf FOR ISFY(LC) (10ACp CASP 3)

0F Alit I VALuIE 0- iiv ~F04 P N VPPD(LC) MLan CASE 3)

W~fI.IAuN! IS W1 THIN TH 14 Q

roF1p PATH nFSrPIPTION FOR LOAD) CASE 3

v.tflOLJONATp% v .rnnflnIO&TF S IYDROSTAIIC PRSSIIRF

Q 0 n 7~P.~,

77,00 1P11 55U

,VF 9 11' y r H YOPAIl1  I f (;'Jan IF NT Z . 1
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3-E V IIIF Or %E.4'r) Lr FOI.Nr' 9 3 IN S/4l CH4kIT (tflAl) CAb[ S)

2 V A ilF (IF FOIWf 1 11i = n.N S/Al C"F'RT (L f) CAbE 11)

2VALIEF r vw?81 IIIIl 1 AP flAlnflf IN S /A R r f RT LOi r)n CASE 3)

31 vat..'if O Ap nr-.5 ii p liNin a 6. 1 E. S/Q rHE KE4T fl JAr) CASE 3)

)I VAL,, 'IF F ph~ ~II ND 9 T).N S/w r.E k61 ( L f' (I A ))

3. VE 'if of P.7 u no5r I 0 1fN TN S/0l rwF 111 0T (,, AI' r 6 . ,)

3. VhE r~r P SI F ITN r S/0 rj M W T (I An C Ab E 5)

I.~F T1
r.T~n a wVIAf4 ritz FJ! T'TTK)T nOP FwlyrTITON .2

-9 I""'TFr, AVPAfr.F AOplISTON -2U1SS*

FF FFC T IF "ASp I, TOTH - 1 1.00 (F ET)

FF F E rTI LlrI,(.TH AL11INI, HAASf SI nPf e0 (1( FFt I
NORmAL rnEWF ACt T Nr, ON lA -; IS?.If (LEBS/SIC I~k
FRICTIO.,il F fIWCF S SA.Si (LEES/SLTCL I
~rwrE nrE 7f nfAn pS T N 2. (LB/SL ICLT

TO n IE Fnr r ALEONG HASp 'S0rh.5A (LESSLICLI
WrIPIZONIAE rEImPOI,;FNl Op TOTAL Fn~Rf 3 0,S (LHS/SLTCt)

PASSIIIA4 FAPTIE PFSSfiIFS FO1P L,,^AO CARE 3

,, E' Pr) - 3
FLEVATION OFl TOP OF SOIL z 77*fl.0 (FT)
PoF S;ijwE AT TOP PF SOIL 0* (LIS,/sr). F T I
ELPVATInN' OIF Lr(45ST POINT ONP -ALL a 7?*Sfl (F I

PW 5i)FAT hi I.FST PoIjIN ON AlII c .72q.h? (LHS/ro.FT)

PASSIVE F EAPT" FnPCF .IEU~k* (LIES/SLICF)
PASSIVP F APT'4 0'"FNI a ?4JAi*J (FT. RS/SLICE)

rlESiANCF FRO- TE ICE Tn THF wlIILTANI 1 ,9n) (FT)
Wt I C AL F'ilbCF rMlE TO UPL YP? PPESSU)E ON IEASF 9 .4~968.7S (LBS/SLICE)

nwtlfl-rahl F0QrF rnE' TO wvroPoSIA~Tr PwlESSLEPES a ?4ts7, 3 (LIS/SLICE)
WI-ENT r)fIF 10l IP(.fF ANOl HYOE.TATrr PwislippbS 3 *01)E)1,Sh (FT.LIES/SLlCf:)

Twt EPFSIILANT PATIO a irt.1Sil, FOnl LOAT) CASE 1
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ANALYSIS ()F Crrl"PiIE QE AININ1 I A~t

I u 17I 1 n (N t l/ i I A

4f qGIN SL ?OTPr Cnmp#T&T IflN

FINAL FACTOR OF SAFE TV ArAfNST SLYI)ING a 1.010 OrP LOAD CASE I

AVqm MA;? FQ IC T IN t'ETkno)

Slim4 OF flUTVINC FnprP S a 1%70155?9 (LIYS/SLICE) -
SIJM OF PESTST1.'JG FprCFS a hAt);P 139 (LRS/SLJCk I

PASSIVE fAWTI4 FORCt 1 745.75 ift-FS/5LICEI
ACTIVE F ARTW FORCE a 4238.i?0 (LRS/SLJCE)
UI~pFT FLORCE a -4968.15 (LRSISLICIF)
SUMMATION OIF wnRIFONYAL WATER FORcFS a 2467,33 (LRS/SLICE)

FAILIIPF PATw rflosinTNAFS l'NrTE I TH4E NEUTRAL BLOCK

ANALYSIS fiF cr-Pj RPTAINtN; .1

t1;821I'l ON t/ IIRn

* Frlk, ALI.-AHgI HEARING. CAPAr'ITY COMPUTATIONS

EIRSi SEt Tr, 1C FEET RFLnw. ILO~fST POINT OIN RASE

ALL (h141.1' HF AWU1d P "SFStI.'ES -ILL NO? HM_ COMPAREfl
TO TH AC TIAL 0FAR!NN PQFSSIIQF4MECLII TWF AL I OwHLFA wf U NOT op f INEM.

FfIw LnAn rA?,f 1.

FnQ1 THE Pols Ar oOQOlI NAYE s xu -2.o flYX 72.%0, THE ARSOLOTE11 VALUE OF I
TW'F At TIAL RFARTA~r PPtSSIIAF 9 2h5e'*QR (LMS/30.F 7,

VOw TwF sHASF rfinwrINATEs Xe Q*AY Y2 1P.5O, THE ARSOI lIEy VALUE OFf
IMPE ACYUfAL "ilAkINr PPESSuU$; a 1I.5R (IJIS/sO*FT)
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ANALYSIS OFl Cn"PLFX RETAINJNr. WALI.

* HFGIN COST ANALYSTS

roST K. vflI ImF flF EXCAVATEll MATERIAL

StliLAER VfL~MFUNT flT TOAL CUST
(CtIF i'/L 1FT~ ftOLLRS/CLI.F7) (DOLLARS/L.FT)

COlST t. VOLumF riF HACKF ILL MATER! Al

SOITL LAYEP V0LIJmF UNTT COST TOTAL CUST
(CCl.FT/L.FTI (nOLLARB/CU,FT) (DOCLLARS/L.FT)

F ILIF 4 ZflNF 0. o .

7 l . 00.

- - -- CST VUL _OEFl CO)NCPETE

Sr rrA ;1OU A lINIT rvsTA TOTAL CUST
C~lIFT/L~Ti (InLLAWS/Cli.FT) (D~OLLARSiL.Pi')

STFM Ie*A ()n01.
HASE 1A.79 I.flo .7
k FY (l. I10 0.

TOTAL rncfl F~ TF vrit l;K' a 3r,.A (MCif FT / L ), * rR LOAO CASE 5

aol Mr;*r O! IN'TII- CALCUILATIONS F?1'R LnflA LASt 8

Ta'4 CO'ptiTp'o rt2FP Wallfl F1'Q A Us' H(Ey. flP 7.,%n 15 A.IRQR
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ANALYSIS rlF C)mP1 IA X Rf AININi wAlIj

fiU M1rI )A TA CHE Ck FrP ACT TVf f RT PRE SSlISS ComPIITAIIIIN

C'rnqP1's r) T E~INTS nF ACTIVE F ARTH PRE SSRES8 F091
RACI(P 1lk LA0-t! '(A VALTi

HOP I IJN 7AL ACITI EAWTH PPFSSlRS FOR~ LnA0 CAllE
Film CLASSIC(Cg~lM"R ANA& YSIS IN SP (FACf ml STrm)

OhlTPki? nF ARRAYS HS5, PHS, A~Jf YVS IN mflf)ULE SP EFnp CLASSIC ANALYSIS.

jTOVhrION INCREA*NTAL W4OPIMflNAL INCPEM~pkYAL HOR17ONTAL
STATIC vFlQCE, EARTHO10AKE FORCIf

(FT) (I t4S/FT ) (LlOS/FT) ;

lit, tit,7 Im.??7 n .
Fks, U57 1 nr, 7c;

MN ur? 192 1f1
911.0%7'

F11.4S7

7tjut,7 O,%f*

7g,*g J';7 317.

F fPQ Y-F AHMPVf t nAn CASF Tk4f Pf Sill TAMY FOW( S ARl' I

1JF qljTA1,T Mnwlji,;TAL STATTr ACT F0 Fr'RCf PNO.1M? LHSHURII FT
ArTINr~ AT FLF VAT IlI 79.0,

,PIi A*'I l~ik (?PTAI Ar T V; Poirf (7Th, IxrF ss )F sTAYI u
I '' s, Alj -14'A..p c M. i %/"nwtZ I t

arTY-r. At I~All

l6 I T~ '-rlm P A

j pl A TF ~ILf IWS T
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AtNAl YST1 R (F (04PLE X 0 TA INT~I'f -.ALL

F F AI'L V Atp O4(F n* tSFr Ffli mAstR 1; DAD CASE 3)

hFpFAIIL T VAUi P(IF 0 IiRFO FOP APLAG t(LOAD CASE 1)

r)FF AIL I VALIIF (11 0.LSEn FOR nI(EY (LOAD CASE 3)

wFFL- CAL(i LATFM IIO AF 7*Sofl0

5 T r rALCtlLATEfl TO HE O*1gitP

SLOPE (IF TOP OP HEEL SLA14 x IS,*fl( H4 1 V 1100.011 a LEVEL)

Cn)NATPS OF COPNERS OF WALL CWOSS.SECTION

Y' rnnOJWNT1 APP + TO'WA~r HEEL PROM FIASIC MORNXING POINT (MAP)

rnflpO1IKATES Apf ELEVAT TONS

P T x v' OESCRIPTION OF POINT

P A. 7'J.Oioo RnTTUM OP Tnf.SIOE Fart OF STEm (AT 752)
S o.74i.no00 PfTwfEN TSI AND) IS?, ON TOP FACE OF TOE

'J p?.nl~nn 7'4*0O0f TOP OF TOE)4T z AT Ou1TER END) OF TI%2
5 .?,O0~n 7p.5no0 TnE LmlO OP RASE AT ATEI

10n q . InDO 7 P O ln0 HF'pL F NI) OP BASE
11 q*ooflA 7u*0000 TOP (IF REELT2 a TOP OF ro7lIR ENO) OF HEEL
f.p 1*5nnn 7Q.In*fot "OTyOM nF HEFL.SJOE FArE (11 STEM

I; I.flno0 A7*500o MOTTO" OlF HFEL.SIDF TOP PANEL OF STLM
uII j0onA A7*t,00 0  TOP OP HEEL-SIDE PACE OP STEm
Is P.S000 72*.0fl0 RVTTUm OF CtOTOPP -ALI lINGER XEY

-1T. RARP QAIOT'1 ("RASPO", 0.0 FP RfCTAN;IILARI x 0. PE l

?Trlo END OF MASf IT wJOT. I. *0000 FT. AND

HEEL EO~ (IF HASPF OIf T wIOTHN a 2 * 00 FT.
(MASTIC ..ORANTr. PO't'? IS 1 .0 FT. T.nF I ,

MALL MATA LITSI

.L P15 T..q SIJ w PH
P7*Snnoo 'l)00000 n.IPkjiRH? 1I*S00000

-L AR $4. '45 IARFw MS1T=.LHJ)
11.000o0 0

IM m . no nmi 7*',00noV ~ 4 *n
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1, AX KF I Ar n O F vIaK TF
I 0 n 0 n n00

-LAS. TSTt TSP; TS14 ojP, S P

n, . U0h0I L,0000

.LAT H4?FI Ts~T >? T~l TSI
,*non I i .n n Ino0. In o n . lon

T TN H T -NS

Lf) FST (,NrwETA T .* AT HFK F ;kAO OF HASE

........ WF.Sc~tJQ DATA V WTVFlrA'I(P FOR LOAD CASF 3.----

oi TOP r AI C I L A Ir T f R E 0 P0
FOR LnAO) rANF I

N PPn is3

----- ----- - N( P~ fF P Q SS5I12F ro T A VERIF* ,^A~t .7

r)E FA UL T VALi F OF no~nn ( r,00 1iF nP FO EP C O ( LOnA r CASE 3)

DFlF AIIL T VA~ut o0 F * ?q0nn0~nF nol j- r) F 0 p E STL f [ n A r CASE 3)

1) FAI!LT VALliF nF 9 . Iq 00 .1, FOII p W A T 10K ( L 0AD CASE 3)

rIE FA 0L T VALuf (IF m .A ; n oM0 1 F0n FnP W TAA1!OF f t A ) .A SF 3')

nF F AIILT vALi:F r) 3nnnn00ft 1 4 F I) FOR FSTLmx (1. "A D CASE 3)

OEF AUL T vaLiuF (IF I' SF0f Fop ) IO OA ( CASE 3)

rF F LI LT V At LE 'F A15 100 E % F OR n COVY4S 1 061) CASE 3)

DE F Al-I T A L IE riF 3,5nnnn00 SF0f F nOw C nV T S rLnAn C A S 1)

IF F AllT V ALI j! (F j sn 0 0 SF FOR rovTf4 ft OAD r ASE 3)

nFF AIl T VALiHE rF Q 011 n )(In pFO n CI.VRRP (A() CASE 3)

rTE; Al T VALIE F ri .87m00 I s 1) FO(I SPAHL (I ()AD) CASE 3)

Cn4a 0E PA-q V PW' 'IF SSiRF VAI IIF OF .7?9. b?231 kiSFrO F OR LOAD C ASE

AAJALvSTS (4 CO"PLPX PPITAININL. -ALL

FGII,. %TPFSS ANALYSTS

APAl Y-55 UPr C.FPL FT OCf TA ( l 'l, ALk

F I4FTT S JS S A A OSTv
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ANALYSTS OF CrPIEX WFTAINTNr -AL

IJ11u ?7 fIN I?/ 1/M0

* RFG-T' Tn STQFR ANALYSTS

S' A W At A rIST A r, P D~ Q0 7 - STE
A 'ALYSTS -.THIN I.FnOT OF FD nr)F TOE 15 MFANINGLESS I---

-()F .? AT T F STF (PDINT 21--

.*... SECTIkN Pr PEPTIFS AT X a .O, nlO ( 141Q FET FPn- END OF TOE) ----
,n0. Cnf'"P rACE PVERAL. EFPrTI-VE RET'FOI4CING FNSIlN
SIGN *In Tw, IN. FPTH IN. DEPTW, IN. AEI4A, SO IN FACE K

+ 1?.OO) I A. 0 1J.%o 0,1%0 TOP 0.PA.3 0.912
S 1?. nO f14.0n 15,So OoSQ HOTT n.27 1  0.910

FLFXiDU hNAi YS1S AT x .n,0) ( .QQV FRO END (IF TOrF) (+ C • TENSIUN IN TOP)

L
n
An N (C(P:*) M r PS

CASF LI / SLICF LR-FI/SLTCE PST PST

lilt 9 1. -389 to1 ti. t I A Ai i . iP t21.

ALTFNATF I OAD CASE J ANALYSTS FnR VFWT, LOADS ONLY
s0. -i 3b3. 17s 2 'JP

5(AR ANF) DnFNI AT X C 0.

SECTION PnPPTIES AT x f 2.000 FEET FOM EI (IF TrF) .....

-n-. CO'P. ACF TIVEQAIL EFFFrTTVE oETNFPOCTN. TENSION

S Ir,% kT)TH, IN, DEPTH IN. nEPTw, TN, ARFA, GfJ IN FACE K J

4 IRO0 l1fh T 0,tq TnP 0,263 09f2

* P l. O I A n 1 I.3n 0,Q HROTT 0i.2? (.ql0

SHFA(? ANAl YSTS AT x g l* f P.000 fEOM END OP TOE) (4 V 9 END D)OWN) ..

LnAn V N Cn-P'u ) HNTT SHFAR ALLO AHLE ACI31t.77
CASF I / qL ICF I / SLICE LR.FT/St.ICE S TR FS PC'sr IfNIT STrPSS P9(IvIS ION

3 .I AQ A.I 1? . AMu . .'.Th ? 6OAI 0 a 7li a L, T EPNTt F 
I  

tttl 0ill9F llNitYS rl A D l t r l i --Y I l t l i l ll

3 .3AQUOn .3. m ? ?4j .,2 h 1 911 A ,1 H. 44ALTEUNATE I.LiAD CASgF I aAA ASTS' PO veldT, LOAnS rONLY:

PLEAE X w F N a I A T It f) 0 n F00 N00 F N)O TP nF f. 4 TEFN S IL) IN TOP)I
Lr)A n, Drn P= 4 1 r PS
CA 5F LA

1  
/ I TrF L.v-; T/i ICF P5,T PSq

41 T w I I ae, 7 A ,
AlI Ft ' A1TP I ' CANP A~ l VYTS r , V ll * AI4 r'22
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ANAL YSIS (I C"PLEI XWPTAINING wALt

1 41 111 0 flIJ I?/ I /A0

G 'I N -F F STRES% ANALYSIS

-.EA Q A NO -r"ENT A T TwE STF M..

- SFCTln~l PRPPFTIFS AT X z I*O c; 1 1.4Q FEET F.ROM END (IF WELL) *. .-

*cfl-0* FACE (1V9.atL EFFFCTIVE CIEINFORCIPr. TtNSym4
S I N -1tPTI. IN. DEPTH TN. rnEPTH. IN. AREA, Sri IN f ACE J

12:~00 2U.00 I9*S0o o mg HOTT 0.?32 0.923

SH~EAR ANAL YSIS AT x a 1.5061 ( 7.499 FROM ENO OF HEEL) (,V a END DI)AN)...

L1A V (Comp *) IJN 17 SHE AR ALI O*AHLF AC1318.77
CASE LR / SLIrE 114 / SLICE LR.FT/SLICE STRESS PIT UNIT STRESS PROVISION

ALTERNA;TE LOAD CASE 3 ANALYSIS WITHDLIT PASSIVE (MAY *H AT STEM),I
3 3S5%hA I1 165 ?1 I5* . la,4q bn .397 6.7.4's
ALTERNATE LOAn CASE 3 ANALYSTS wITwnlIT HORI?. EFFECTS (OAAX *M AT STEMII

3 155h ?I?? 14 I,RS 5ii 6.119 4.7,4,41 A

FLEALJPE ANAL YSIS AT x a I.S01 1 7.499 FROM END) OF HEEL.) (*M a IENSIUN IN TOP)

LnAD N (Cfl.P*+) M Fr FS
CASF LA / SL?rF LRFIFT/51.rIE PST PST

ALTER~ialF LnAl) CASE I ANAI-YSTS v, ITHntIT PASSIVE (MAX #-m AT StEm),
1 1177. 213ss. sna. 1uu66.
ALTERNATE LITAI CASF I ANALYSTS WTTWCIIT HORIZ, EFFECTS (MAY .m AT STE~M),

mai1ifl' -A CC1-PLE TE

A PrATE FYI F RESET

FII
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14-2 EXAIMPLE B: DLS iGN OF A COMPLEX FLOODWALL:

The ot~ective of this ex=.ple is to demonstrate stabilityan
member Jesigr. of a comrplexN !loodwa.l. Data will be in a
Cc'mman't4-Daia file named FW

T
.EX3. Program control will be

interaztive at the time-share-terminal .

EL -60.1 (ETS= 65) = Loadingl 1(ELWH - 60'

Basic ' orking Point T Loading 2 (ELISH = 57

756 =.5 Top Panel Verti~cal (HS-FB = 0)

ESTW(L-C) = 25 12 1 , HSTPH-

Levesl Surface (SST= 100) SOIL 1 (SPHI)
g,- 12 'sf SOI 4 SP--;

No nte Pael(GAMAS. - 125) . =125 PS7

1 7W =0.:S 10)3P1 2
0

(PHIl=20) (CAMAS - = 25

LeeC=2=1060O(GAMAS1= 150 (PtTT4=
Lel S2 :0600) C 4100 3A'MA S4 ~4i

,TOEHT =D) / 12

Backijll SOl 71! I ?uW(C 5
(ELWT =35) ' 1, EL 35.0 Level Surf ace k-4S3 100.

371 t. acfil .. Earth C r ,..
BTEI L I Bacfill(KRACK = )

Desicn t.:mnits SOIL. OrgnlSi
kBT Z'- 20.' (HEELT-1*) SOILg4al. So .(,

5--- 30) - - - - - - OL I K

SOIL 3,5P0E3) 15 01. 167
a=120 PSF1. -.

kGA!YAS"Z= 125 ) DI E
-20

0
(PHI3 = 20) 9DE

C =600(C0H = 600",D --- (LY 1-

SOIL 7 ( SP17) BKS= ,Y .

= 125 psf WKEY -TM:NrO Key.

GXMAS-, 1.25) -KA~
0 = 200(PH17= 2C)
C = 600(CCE7= 600)

TV2- T S7B HE ELW*

BlD esmon Lini-s /B'.,l = 25. FW2 =40 Rat , c,= 0. 3

*To be Calculated by Program Input C in Data File.
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Data Preparation.

The data file begins with four lines of data which.

(1) initiates the data for a new run,
(2) designates that there will be two load cases,
(3) designates the wall as L floodwall,
(4) designates the wall as a hydraulic structure.

50 INIT

60 2
70 F
80 H

The fifth data line is optional and it will cause the message
'Floodwall Example 3 (Design/Complex Wall)" to be printed in
the output.

90 NAME FLOODWALL EXA.IPLE 3 (DESIGN/COMPLEX WALL)

The next five data lines describe the wall concrete geometry.

Stem Lists.

WLD ETS TW2 STR HEELW TSTB TMINB
100 WLD 60 C 0.33 C C 18

LIS' WLD

ETS -------- Elevation of top of stem in feet.
TW2 Width of entire toe in feet.
STR -------------- Stem ratio.
HEELW ------------ Width of heel in feet.
TSTB ------------- Stem thickness at base in inches.
TMINEB ------------ Minimum allowable base slab in inches.

WLDS TMINS TSB HSTPH HSTPB HSBPB
110 WLDS 18 0.5 C 0 C

LIST WLDS

TMINS ------------ Minimum allowable stem thickness in inches.
TSB -------------- Stem toe-side batter, inches horizontal

per foot vertical.
HSTPH ------------ Stem heel side top panel height in feet.
HSTPB ------------ Stem heel side top panel batter, inches

horizontal per foot vertical.
HSBPB ------------ Stem heel side bottom panel batter,

inches horizontal per foot vertical.

14-25



Base Lists.

WLDB BWI BW2 BS1 BS2
120 WLDB 25 40 0.167 0.167

LIST WLDB

BW1 -------------- Minimum trial value for base width in feet.
BW2 --------------- Maximum trial value for base widtb in feet.
BSI -------------- Minimum trial base bottom slope ratio,

BS1 vertical to 1.0 horizontal, BSI- 0
for horizontal.

BS2 -------------- Maximum trial base bottom slope ratio,
BS2 vertical to 1.0 horizontal.

WLDT BTEll BTE12 TOEHT TWI

130 WLDT 20 30 D 0

LIST WLDT

BTEll ------------ Lowest trial value of elevation of bottor.
of toe at end.

BTE12 ------------ Highest trial value of elevation of bottom
of toe at end.

TOEHT ------------ Toe thickness at end in inches. default = TMINB.

WLDK KFLAG BKTF DKEY1 DKEY2
140 WLZK 0 D 5 5

LIST WLD K

KFLAG ------------ 0 if key is at end of heel; 1 if key is
under stem.

BKTF ------------- Key toe side face batter, 1.0 horizontal
to BKTF vertical, default= 3.0.

DKEY1 ------------ Minimum trial value for key length in feet.
DKEY2 ------------- Maximum trial value for key length in feet.

The next seven data lines describe the soil geometry and

properties.

First describe the original soil before the wall is constructed.

Describe original ground surface and excavation limits.

SSEE EXW ESS HSS5T ELTS5T DTSST ELTS5W ELTS5H
DTS5H HSSSH

150 SSEE D D 100 35 0 35 35
0 100
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LIST SSEE

EXW -------------- Extra Width of excavation at each side for
construction in feet. Default - 2.0.

ESS -------------- Excavation side slope, 1.0 vertical to ESS
horizontal. Default- 1.0.

HSS5T ------------ Existing ground slope beyond ELTSST (toe
side), 1.0 vertical to HSSST horizontal.
Level- 100.

ELTSST ----------- Elevation of existing ground at a distance
of DTS5T from the basic working line.

DTS5T ------------ Horizontal distance from basic working
point to ELTS5T, toward toe in feet.

ELTSSW ----------- Elevation of existing ground directly
under basic working point.

ELTS5H ----------- Elevation of existing ground at a distance
of ELTS5H from the basic working point
toward the heel.

DTS5H ------------ Horizontal distance in feet from the basic
working point to ELTS5H, toward the heel.

HSSH -Existing ground side slope key and ELTS5H
(heel side), 1.0 vertical to HSS5H hori-
zontal, 100.0 if level.

Original Soil Properties.

SPE3 PHIS COHS GAA:AS3 PHIS3 ADHS3 ABP3TN ABP3B:
ABP3TW ABP3BW ELBS3

160 SPE3 20 600 120 20 600 Z150 5_1
3150 6150 0

LIS7 SPE3

PHI3 ------------- Soil angle of internal friction in degrees.
COH3 ------------- Soil cohesive strength, psf.
GAMAS3 ----------- Soil unit weight including water if sub-

merged, psf.
PHIS3 ------------ Angle of sliding friction between soil and

concrete in degrees.
ADHS3 ------------ Adhesive strength between soil and concrete.

psf.
ABP3TN ----------- Allowable gross bearing pressure under a

base BWI feet wide at top of soil zone
wPE3, psf.

ABP3BN ----------- Allowable gross bearing pressure under a
base BWI feet wide at elevation ELBS3. rsf

ABP3TW ----------- Allowable gross bearing pressure under a
base BW2 feet wide at top of soil zone
SPE3, psf.

ABP3BW- ----------- Allowable gross bearing pressure under a
base BW2 feet wide at elevation EKRS3, psf

ELBS3 ------------ Elevation used as a base for AEFP3BN and
ABP3BW. Must be below all concrete.
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SPE4 ELTS3 PHI4 COH4 GAM-AS4 PHIS4 ADH.4 ABP4TN
ABP45N ABP4TW ABP4IB

170 SPE4 25 15 400 125 15 400 1500
2500 2150 3150

LIST SPE4

ELTS3 Elevation of top of layer SPE3.
PH1I4 ------------- Soil angle of internal friction in degrees.
COH4 ------------- Soil cohesive strength, psf.
GA.IAS4 ----------- Soil unit weight including water if sub-

merged, psf.
PHIS4 ------------ Angle of sliding friction between soil and

concrete in degrees.
ADHS4 ------------ -Adhesive strength between soil and concrete.

psf.
ABP4T A-----------Allowable gross bearing pressure under a

base BWI feet wide at the top of SPE4, psf.
ABP4BN ------------ Allowable gross bearing pressure under a

base SWI feet wide at the bottom of SPZ. psf.
ABP4TW ----------- Allowable gross bearing pressure under a

base 9W2 feet wide at the top of SPE4. psf.
ABP4BW ----------- Allowable gross bearing pressure under a

base BW2 feet wide at the bottom of SPE4. psf.

Describe the final soil after the wall is constructed.

Final Soil Surface.

SSHC LC ESHW HS3
iso SSHC 0 35 100

LIST SSHC

LC --------------- Load case number for remainder of items in
list. 0 for all load cases.

ESHW ------------- Elevation of backfill earth cover over the
heel where it passes directly underneath
the basic working point.

HS3 -------------- Slope of backfill earth cover over the toe
1.0 vertical to HS3 horizontal, Level = 1000.

SST LC ESTW SST

190 SST 0 35 100

LIST SST

LC --------------- Load case number for remainder of iteins in
list. 0 for all load cases.

ESTW ------------- Elevation of backfill earth cover over the
toe where it passes directly underneath
the basic working point.

SST -------------- Slope of backfill earth cover over the toe.
1.0 vertical to SST horizental. Level = 100.0
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Backfill Soil Over the Heel.

SPHl LC PHIl COHi GAMASI RKAI DELTA1 RKAEl HCMRN
200 SPHI 0 20 600 125 C 0 0 0

LIST SPHI

LC -------------- Load case number for remainder of items in
list. 0 for all load cases.

PHI1 ------------ Angle of internal friction in degrees.
COHI ------------ Cohesive strength in psf.
GAMASI ---------- Unit weight of soil including weight of

water if submerged in psf.
RKAI ------------ Active earth pressure coefficient. Will be

ignored if IFVOC 1.0.
DELTA! ---------- Wall friction angle for pressures on face

of stem.
RKAEl ----------- Monobe-Okabe earthquake active pressure factor.
HCMIN ----------- Minimum allowable earth cover over the heel,

measured vertically in feet. Default value
follows EM 1110-2-2501.

Backfill Soil Over the Toe.

SPT7 LC PHI7 COH7 GAMAS7
210 SPT7 0 20 600 125

LIST SPT7

LC -------------- Load case number for remainder of items in
list. 0 for all load cases.

PH-7 ------------ Angle of internal friction in degrees.
COH7 ------------ Cohesive strength in psf.
GAMAST ---------- Unit weight of soil including weight of

water if submerged in psf.

The next two data lines describe the water elevations and
design seepage ccnditions to be used for the two design
loading conditions.

SEEP LC ELWT ELWH HGSW ISLC iSFT KRACK
220 SEEP 1 35 60 0 1 1 1
230 SEEP 2 35 57 0 1 1 i

LIST SEEP

LC Load case number for remainder of items in
list. 0 for all load cases.

ELWT ------------ Elevation of water over the toe.
ELWB ------------ Elevation of water over the heel.
HGSW Soils weight change due to hydraulic gradient.
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ISLC ------------- 1 if each load case is to determine its own
seepage pressure, 2 if first load case number
in list CASE is to determine seepage pressure
for all cases.

ISFT ------------ 1 for line of creep calculations as described
in EM 1110-2-2501. 2 4, see user reference
manual for description.

KRACK ----------- 1 is to have a vertical crack in the earth
cover over the heel. 2 is to have no crack
over the heel.

No data lists are needed for concrete design parameters if
default values specified in program are to be used. See user
reference manual for default values and for lists to input
values different from default values. K
The next data line is optional and it will update the update
file (FWUEX3) after t-he data is read from the command data
file (FIVIEX2). This is desirable so that the program may' be
restarted from the update file.

240 UPDATE

The next data list will return control to the time-share-
terminal keyboard after the data is read from the command
data file (FWIEX3).

250 KEY

End of data preparation.
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I l'fl~it 1,1:'l 'I A I .1 <(1O 0.71

'1, Id ;iI;NrN'A I YI;15

~ l' l I I! 3 0 i l (IN I

tIl ' Is, I'r'lI I II I tJ4/*I I ,I Vf rl f l x I- i~

t l II I I I I I I I

ill I F I1 i1 ! IHF t i II'l '" I TI F I T I ' , 1N,?NT I CHAR FlAX.
I O ill ill II ON

"4911111
M I II k t) I Of F(Ii'(N III 1IIF1F1E.Iu

F', lt I, FIt'F'l III IlI-MFIANH Jl A 1-11 I Ilk

Nfi [I ( I', l'( k I All I l 701N I COMMANT'S Ai. ll[. 0 -NTEF I- TNIIT RT IN IFRACI -L:Y
I I f)

.1 i ' I t

I c II 'g l II ITI I Iq pi

ItT

IT I WITI iM WA,; IINiI I ill D'I !M3rN WAIl WITIIlIN
1 0 1II 1I I IfI I I N I P ; ; 1i F I I

rill l ' V l Ic Ill Till I AI TRY AT A I l 1(;N
I I III TH N I II'I f II 1[!I IT It I Ill P ; I III I OW ;:

III

II ) I f, I ' O 'I I t I l TIllI 1 1 1 .I Il;

t I IN I! I Hll I.liIII, I I I II Af~ 1~:' 1' !.lM OIll r

1,,''Il l t~ i t l I l I 1 T! 1111 II '.,l1 IlI 11,

I I I I I I II I III TI M IT II I l I i

lIl'l I i, *' l *.'.'If, T l I *bl ' 1I 1..fiT

I' f 00 I I I I
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I FJ I F ~ ~ 4 I{7;iFFJ I I H)I I i I~ "~I'd II

III! 1 FI 11 IJI I.,'I It) 0, 23. , I If I (FA[ t' SL '. . I

I N I Il f F I (Y 1F;,)F1 I W ; 1 it1 11 1.N4, I 8 1[O I CnI' CASE I

F ;' l '' lgi4,ilFF1 ' IFiN'lli/l:F;

I IfF1l F Fif IFil: IF rh 1t F II I A N L3 i FH i 2.3! . - l. I 01' F1:A[I

i'T AF FI ' 1 ' I I'F 'i t ' 111/15

!I 11il i kF~h'il F I I I Y1 [tillFt ;( 1i; I F I 3 ; 1 FlNG 1h nr: ((Fl t F I _ llg ' (30SF 1 1

F F . r in i (:(ItllIi Fl' IFS X 14.94 Y :;0.00 [. r 14 S( 1 ) FF11 V At. L F I Of
III1 .'ilI Fit~i'l'l I Il 01,1INI; I r S1 .i: F. :;3?1* ;'I1 63 (IA'iS/CS * F I)

I I I 11 101 0 F IIll; rI i llirt ,4() * . A (I .i'SS,'S .F I )

Illl F I t I I I VIII 11 I d S'd ( t 1 1 / I F , 4-(_ I.lA'i CA)t F

iI, '1F41Il.i 1I VII FF3I 29", -0 1 Ill I I / 1F), FOR [LOADi C St 1

I (I 1, I flW A I F Fl F 5I oll f OIOAD kOF F

FI ll I IF I IF It

II:1

r ' f

0 I 1 F1 W II

1111FF.! F'IFIFFI3F FI1lIF:" , F I F Il II .l i J

*i,, 11 "'' , 1 FII ill l FF1.1'l F IF lI! '. F, F I Fill'
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I

I O't;IN MODIIILE FA

t

THE RESULANI RATIO 0.3430, FOR LOAD CASE 1

THE FLSULTANT RATIO 0°3800, FOR LOAD CASE 2

FINAL FACTOR OF SAFETY AGAINST SLIDING = 1.50, FOR LOAD CASE I
FY ALAOWA'DBIE STRENGTH METHOD

C' :C/FS# 2C;' rANPHI "=TANPHI/FS

FINAL FACTOR OF SAFETY AGAINST SLIDING - 1.91p FOR LOAD CASE 2
DY ALLOWABLE STRENGTH METHOD

C " C/F S F2C" TANPHI'-TANFHI/FS

TOTAL CONCRFTE VOLUME = 261.34 (CU FT / LF), FOR LOAD CASE 1

TOTAL CONCRETE VOLUME = 261.34 (CU FT / LF), FOR LOAD CASE 2

ENTER I TO SEE PLOTS OF THE DATA AND ANALYSES
(MAKE HARD COPY BEFORE CARRIAGE RETURN)
(NOTE: DO NOT ENTER 1 IF YOU ARE GOING TO RUN MODULE WD.)

OR 0 TO OMIT THE PLOTS

I
i UPDiATE FILE RESET

I COMMAND-DATA PHASE ENTERED
f

COMMAND
7F<(IN WD

IF BEGIN DATA CHECK FOR MODULE WD
I

COMPLETr THE TRIAL WALL DESCRIPTION;

To GET DEFAULT VALUE FOR 'IFEM", ANSWER NEXT 14UESTION WITH A CARRIAGE RETURN:

IIf IFFM IF. NOT DEFINED, SO YOU MUST
ENTER 0 TO LIF LOAD CASES AS-IS
OR I To AtLSO USE FM ALTERNATE SPECIAL LOADINGS

(A CARRIAGE RETURN WILL. INSERT THIS DEFAULT
VALUE OF I)

OR t' FOR MORE INFORMATION
OR F; TO CONTTNUE IDATA CHECK WITHOUT COMPUTATIONS
OR * TO A NR HL[ MIDItF

DE.FAtL..T VL Ir oF I USETiD.
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.NTt R rHE I (AI' CASE NIJM14-R YOU WANT TO DESIGN FOR
O f A ZERO FOR ALL LOAD CASES IN DATA LIST "CASF

UR A * TO ABORT THE MODULE

I Pf .4TN SUIMMARY
I

LL A ET; TW2 STR HEELW
60.00000 14.15892 0.3331511 23.55008

WLAI' RW BS BASER (LIST=WLBR)
4'.:',;0000 0.1670000 0.

WLAH HEEL T2 HEELW HEELTI
18.00000 23.55008 45.92278

WLAi KFLAG DKEY WKEY BKTF
0 5.000000 18.00000 28.15253

WLAS TS[I TSB TSIB HSTPH HSIPB
18.00000 0.5000000 57.49196 20.18084 0.

H S b' Pli~
I . 462572

WLAl feTE1 TOEHT TS2 TWI TSI
24.00000 18.00000 100.0000 0. 100.0000

rMINP TMINS
18.00000 18.00000

t UP'DATE FILE R ESET

I
# COMMAND-DATA PHASE ENTERED
t

COMMAND
'? ND

rNTER ",10 SEND RPF'ORT TO APF'C TERMINAL
OR 0 TO SAVE IT AS A PERMANENT FILE
OR I TO DETACH (DESTROY) IT--

ENTER YOUR ATIP CENTER TERMINAL MACON STATION CODE
?R0

SNUMB 1 3131B

,iujr uJi-datp, file for f'jturp resteirt v, ,,ineJ EXPUP'D
stoy,' OK ( reTl ',,' ' ,_l edcd f i l u
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ItI 61 1 UN 121S 21O

NOTES TO EXPLAIN SPECIAL PRINTOUT THAT MIGHT BE IN THIS F ILE-

THE VALUE ".,123UE43l" IS USED TO DENOTE AN UNDEFINFD ITFM,

THE VALIT ".143Ef3I" MANS THAT T4E DEFAULT VALUF waS REQUESTED.

A "MEMORY FAULT AT .*" MESSAGE PRoRAPLY MEANS THAT NEEDED DATA IS UNDEFINED.

ENO OF NOTES.

COMMAND ENTEREOI

i- ALL DATA RFSET FOR FRESH START .

COMMANO ENTFREOs

F

COMMAND FNTEtREI

151 6323 ON 121 P/810

WALL DEC.ARFO TO RE A HYnRAOLIC FLOOD %ALL

COMMAND ENTFRE) I
NAME FLnOrwAL EXAMPLE (DESIGN/COMPLEX WALL)

COmAND ENTEREDI
MLn ho C .33 f C 18

COmMAND ENTERFO
WLDS 14 .5 r 0 C

COMMAND ENTEREDi
WLDR 25 40 .167 .167

COMMAND ENTFRFDi
wLDT 20 3 n 0

COMMAND ENTFREDl
WLDIK 0 D 5 5

COVMAND ENTERFDI
SSFE D 0 tOo 35 0 35 35 0 t0

CO-MANO ENTFRfIS
SPE3 20 600 120 20 boo 2150 5iSO 3150 6150 0

COMMA4n ENTFREO
SPFQ 25 IS O0 125 IS 400 ISO0 2M0 21150 31S0

COMMAND ENTERED,
SSWC 0 35 to

14-35



CO-M.ANN' EN4TFRQFlt
SST 0 35 ton

CO-MANtD ENTFREO
$PI ) nbnflA~ C 0 D

COMM1 ENTFRpnl

9077 0 ?(o bn(o I 2,

Crl-OANr, ENTFP~ni
SEEP I Ss bn 0 1 1 1

CflMMAN!n FNTfRFOi

SFP? is'7~I

COmm"ANO ENTFRFr,
UPDATF

N IPOATE FILE PEF

CO-MANO ENTERE01

PUN ~Fn

F L000-O~ALL F XI ''Lf W (ES rfN/C(3mPfJA WALL)

BREGIJ IJASTC S7AJ4ILITY DATA CH'ECK(

OEFAULT VALtjj flF h2., oono tlqFr FOR G& A (LOAD CASE

DEFAULT VALUE OiF 15fl~flofl U5EO FOR GAMAC (LOAD CASE 1

Of F AUL T VaLuiE OlF I.fnnnooo tjSED FOR ESS (I.OAD CASE f

Of F AIII.T VALuF OiF 2*flonnno uSf n, FflP E x w (LOTAD C ASE

OFF AIJL T V A04 OF 0, USED FOR ITC 153 (LO AD CASE I

OFF AULT VALUjE 'IF 0. UsEDn FOR LICE XS (LOAD CASE

OIE FALL 411VALtF rF 0, US n1 FOR IICFXSS (LOAD CASE
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F PL T VA L I (, t 0. USE r FOR I'CBFS1 (LOAD CASE |

r F AHLI VALIA OF n 15f D FOR IIC F4 F 2 (LOAD CASE I

rlFA.,LT VAL, I OF 0. , Fn FOR ICMFFZ (inA CASE )

'AUL T VAL(F (r F 0*USED FOR U RFS7 (LOA0 CASE I

OFFAULT ViL OF US~ED FOR UCHF36 (LOAD CASE I

r)Fr AULT VALPE C I , oo u 5 F D FOR IHCIS LOAD CASE I)

r)9FA ,LT VALIF r 1.0noonn USEn FOP UCwR (I.OAD CASE

1, LA VLUF OF I .000000 I15f 0 FOP IJC *K (LOAD CASE

IFFAI L I A 
'  

('l 0 2 LSEC FfR T FwOC (LOAD CASE

Dr) f F VAL T OP4 hLSEO ,RFf FOP IFSOM (LrAD CASE I

0F AHL T vALoE OF 1.0000o0 I'SF 0 FOP LFMA (LnA0 CASE

r'F F A'LT VAL(IF FOtR P -1-4 SO SFT TO UINrEFINEDt (LOAD E&SE

DE xAOLT VALiE OF I, 0o00o0 tFO FlOP F$4TN (LOAO CASE

f F ALT VAL, F 0 F 2 oD F COP h. LTE (LOAC CASE

n F AL T VALI F (IF 2 USFn FnR IFwOC (LnAo CASE 2

DEC A Lt.
T 

VALuE OF I LISED FOR I F SO' f(LOAD CASE 2 1

F At,L T VALI , F I rn o 0 00,, ' ORF CF F wA (L AD CASE 2)

rO ',F A L T VAL '' F fW R mIk Sn II Tr' ',NDEFI KEr fLOAD CASE 21

OF; L;LT VALf flF snn00000 'F0. P F Sm I, (LAnD0 CASF 2)

r FA'ILT VALI1F nF 2 ',F0 FOR kSLIDE (LOAD CASF 2)
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FL0OI)"ALL EXAMPLE (MESIGN/COMPLEX HALL)
1S1 AtS nN i?/ ?/so

I REGIN MOtuLf Fn
U

SiI0R Fl,. "ARNING, VARIABLE FLSPT UNDEFINE,
CREEP RATto *ILL OF CALCuLATEO WITHOUT SmEIT PILE CUTOFF,
SRR Fr, WARNING, VARIABLE CRMIN IINnEFINEIo
SHEET PILE TIP FLEVATION WILL NOT BE CALCULATED,

A11 P4oGR&, wAS UNABLE TO DESIGN WALL WITHINKom THF& PESIGN &LWMTS SPECIFIEn

usa AN ANALYS.S OF THE LAST TRY AT A DESIGNla )ITHIN THE SPECIFIED LIMITS FnLLOwSl
gig

BASE OESCRIPTION1
nATA LOWET BETWEEN THE LIMITS

ITEM COST .......-..... v......
NAMf VALUE LOWER UPPER DESCRIPTION
.. ... ....... ...................................... .. .0,...
BTEt 20,O0 100 0,00 ELEVI OP BOTTOM OF TOE END
4 W 40,o0 25.0o 0.00 BASE wIDTH
lS 0t'. O16no 0,16700 0116100 BASE SLOPE, x VERT. TO I HOR !,
ONEY 5.00 5.00 S.00 KEY LENGTH BELOW BASE

A EGIN MODILE FA

FLOCO(wLL Ex&MPLF (OfSIGNtCn0PLEX WALL)
lt%?loaA ON 121 2190

BEGIN PART 2 OF STABILITY OATA CHECK
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FIOOnwALL FxAmPLF (OE SIGN/ClMPL EX WALL)
151,2114A ON 1?/ ?/90

H EGIN MOOI)ILF FA

VARIARLF TWp CALCUL.ATED s 13,31 (R*STR)
VARIAMLE H'E~t W CALCULATED 1q.72 (MW. w2.ISTO)
VAPIARLE HfFL TI UNrOFF . NO DEFAULT 0EUESTEn.
VAPTARLE HEFLT1 ASSIGNFD DEFAULT TO PRECLUDE ABORT.

CORDn~INATFS OF CORNERS OF WALL CROSS.SFCTION

I.CnoORINATES ARE 4 TOWARD HEEL FROM BASIC WORKING POINT (RWPj
Y.COORDINATES ARP ELEVATION$

PT. I Y DESCRIPTION OF POINT
.............. .......... .................... ........... 1*0

I o' 60.00fl0 BASIC WORKING POINT a TOE.SIOE OF STEM TOP
2 .i.hOa? 2t'sfloo RnTTOM OF TOE-SIDE FACE OF STEM (AT TSI)
3 J*~bndp 21.5no0 MFTWEFN TSI AND T32, ON TOP FACE OF TOE
11 .0.375 21.S~ofl TfPP OF TnEM? a AT OUTER END OF TW2

5i .Ia.Q37%i po.n0oo TOE END OF BASE 2 AT FTEI
6 21.7092 I1.8800 TOP OF TOE.SIDEf FACE OF KFY
7 P1.9625 8.3200 BOTTOM OF TOE-SIDF FACE OF KEY1
A Pq.nbpS 8.3200 ROTTOm flF NEEL-SIDE FACE OF KEY
9 2s.0625 13,32A0 TOP OF HEEL.8IDE FACE OF KEY

10 25.0625 13.1200 HEEL END OF BASE
It ?S.0h2s IMi.9200 TOP OF HEELT? a TOP OF OUTER END OF HEEL
12 si'35S3 20.6t2A BOTTOM OF HEEL-SIDE FACE OF STEM
13 i.5000o 42.n000 RnTTOM OF H'EEL-BIDE TOP PANEL OF STEM
ia 1.500n 60.0000 TOP OF HfEL.SIOE FACE OF STEM
15..0214F 31 A.3200 RoTTOm OF CUTOFF WALL UNDER KEY

INTE 001i T.wALIq n vFQ 2M.O FEET HIGH MAY BE UNFCONOMICAL
."IT. CANTILFVFR STEMS,

knHQT7ONTAj NON.SEFPArF PRESS1uRES ARE ZERO

1PFCALISE Y('I' WPACK VALuE OF I CANCELS ACTIVE EARTH
*AND BECAUSE PRES5IJRES *3 AND/(IR WL (DATA LIST SCWH)
*ARE UJNDFFENFfO. ZERO, OR PIFtATIVE.

THE fOLLO~jING TARLF INCLilDES WALL AND SflTL.wATER MASS AgrIVE RASE, AN)
THE F'14CFS AC.TT.r~ (IN IT, EYCFPT TI-Ay HONIDINTAL, SEEPAGf AND uIPLIFT
ARE A(T I NCI 110(1' WFP "A( II VE ( AIJTI" I kCI uDE S THE %1..J -A TFR P IF SSUL
IF A CRACKu li ASSII'4FD IN THE FA

1
'TH rOVEw OVER TwE END) OF THE HEEL.
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L L~ L I*Y C HFT5-~

T r ('

---- --- --- -- - - - - - - - - - - - 312912.71k

r, . T Z 1 .IA PA 9 VW6 SS J4W 5 AwF ZF w(

"; uC AhSFv r w vPf AhL 6 f)F rA rE L S ACTIVE EARTH
A S F1 At SF rQf ~SS i S . ; Al~l/Ok 14 ( r,'A TA L IS T C'.w.w

m A~ Q f " $ r N I, 71 P, , P -~AIIv

' F FO'LL~ ! .G TARIJ I NCLIOOFS OALL ANfl SOIL AWATER mASS *gOvE SASE , ANLI
rHF fnfl &C r kcn, I~ ~T XCFPT THAT HO VIAL SEEPA;F ANT) UPLIFT
AQ4E %rMT TNLllE0 HF PF ar T IVF F APTH' !NCLUDES TH.E %.3.w4~ wATER PRESSUJRE
!% A CRACK TS A5SL-F F I: tk 4 T- ARTm COVER CVFR THE ENO~ OF THE HEEL,

LOr'A) CASF P
VE PT I rAL N4VRI~r'.TAL mnMENT

FrMRCF FOACF

L R/ SL IC E LFl/ SL IC F L 8 - r T / L IC f

-ALL 4F7. 0. 816309617
ACTIvE FARTm n0. 0, 0,
SrOIL*ATFP q7br).73 0.237189u,06
SiJQC'44RtS 0, 0. 0
nRFCT LOADS 0. M,* 0.

A I Nf 0. 0. 0.
FAPRMkWAKF A,* 0. 0.
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F L OO l. L Ai A'PL F (L)ESIC.N/C1'mPLFY -ALL)

*RkrlN TH~E nvE PTtPNTNG COMPUTA TION

LOAD cAsf I

QFShLTANT IS OULT.SJOE TH4E KERN ON THE TOE SIDE

EFFECTIVE BASF 11 31,09Q (FT),
COORDINATES OF ZERO PPESSIJWF ON T14E HASEI

W7 K 16.953 AND V7 a * t.7

CREEP PATH DESCRIPTION FOR LOAD CASE I

X.COOW I NA Tf 4 Y-COORDINATES HYDROSTATIC PRESSkURE

2.bM,32 3230.00
P50hA32 3230.00

23,96 .3; s3230,00
21.71 13.88 28se,50
I k ,59 I'A.7' 282A 6~7

.11J.0a 2(M.On 14J36,96
.14J,Q4 3r, n 0

0VERTtIWNINr HynQAlILIC GRADIENT v 0.532A

3b VAt UE OF IppnCLC) FOmN a I IN S/R CH~E'KIT (LOAD CASE 1

PASSIVE F AkIw PQFSSURES Forn LOAD CASE I

Kc P PD 2 1

fLFVATION OF TVP OF SOIL u 39.1119 (FT

PRESSIuRE AT TOP OF SOIL u 0,qQFT

FEi FV ATIO()N AT7 R (T77riM mO T rF ?. n n o CF T )
PRF SSjRE iT Mr'TTU'' OF TOE I A?~'? L v, /SO . PTI
FLEW~InN OF Lr'014ST PPt'NT ON '-ALL A.ko (T I
PQFSSIIIWF AT LO-EST POINT ON wAl L .?212 R I/fFT

14-41



nfSTANCk FROM' Twf TOE TO THE RFtJI TANT a 10,'49 (FT)
VERTICAL FORCE DUE In IIPLIPT P09811IE ON K&SE 0 wR?18'&,6S (LBS/SLICE)

WIt'INTAI F('PCE DtIE TO HVDAOjSTATjr PRESStIRES a 4?021,48 (LOS/SLICE)
-OMENT hUE Tfn UPLIFT AND W'VOROSTAIC PRESSURE'S M a?bMS008.61 (FToLS1SLICE)

THE QfSULTANT RAT IO 0,2h~u, FnR LOAD CASEI

LOAD CASE 2

RESULTANT rs W~ITHIN Tiff KERN

CREEP PATH DESCRIPTION FOR LOAO CASE 2

1CDOPknINAIES YfCOORDn~ATES HYDROSTATIC PRESSURE

25,06 57,1)0 0,
25.06IC A3 02. 50

23.56 8,3 3007,84
?I'll 13,8 ?24q

.11940,o00 128a,os

.1 4313.0t) 0,00

nVERTtIRNING HYMPAULIC GRADIENT 8 0,3b9l

b VALUE OF IPPO(LC) FOUND aI IN S/R CHEKIT (LOAD CASE 2)

PASSIVE EARTH PRESSURES FOR LOAD CASE 2

NPPD) 6 1
ELEVATION OF TnP OF SOIL. a s'i~tao (FT)
PRESSURE AT TnP OF SnIL 0 0, (LBS/*SG,FT)
ELFVATjON AT PAiTTOM (IF TOE 9 20,000 (FT)
PRESSURE AT AMOTO OF TOF a 01941.7 (LRS1$t1,FI
ELEVATION (IF LOWEST POIINT ON WALL 9 A,3?01% (P11
PRESSURE AT LOV'PST POINT ON WALL 0 *3qJ).7 (LS1SQ.PTI
PASSIVE EARTH FORCE I *S7SP70 (04%StI ICEF) I
PASSIVE EARTH MOMENT s .5p175, (PT- AS/SLICE)

DISTANCE P11cm THE Tnp TO TH.E RESIJLIANI a !4h.04 (FTI
VERTICAL FORCE DIE TO UJPLIfT PRISS111f. O ASE a -IquSA.24 (LAS/SLICE)
HORIZONTAL Pr1RCF niqIE TO vr)rs& PiosSiwqS * 3TITA7,0 (LRS/SLICE)
momfoiT DIE TO UPLIFT AND HYDROSTATIC PWESSIJRES a *229;uA38.51) (FT.LNS/SLICE)

TOO RESULTANT RATIn q fl.I'IS FORP LOAD3 CASE
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FLonloALL FXA"PLF (DtbI7N/CCMPLVX *ALL)
15 -21115? ON I?/ ?/SO

* REIN SLIDING COMPUTATION

A

F$CTOw nF SAFETY FOR MIN. OMEGa (LEVEL) * 1.60

SUM (F nRIVING FORCES a li%2?A75O (LAS/SLICE)

SlM OF RESISTING FORCES 2 %2q2q,33 (LIBS/SLICE)

PASSIVE EARTH FORCE U 27409,10 (L9S/SLICE)
ACTIVE EARTH FORCE 0 0, (LRS SLICE)
UPLIFT FORCE a-11053.75 LRS/SLICE)
SUMMATION OF HORIZONTAL WATER FORCES a 52876o75 (LRS/SLICE)

FAILURE PATH COORDINATES UNnER THE NEUTRAL BLOCK
X V

2 $;,qb P,32

FACTOR OF SAFETY FOR MAe OMEGA (TOE TO KEY) a 1.85

SUM nF nRIVING FORCES a 40807,377 (LAS/SLICE)
Slim nF RFS13TING FORCES a O44819056 (LS/3SLICE)

PASSIVE EARTH FORCE a 20629ob5 (LBS/SLICE)
ACTIVE FARTH FORCE a 0, (LBS/SLICE)
UPLIFT FORCE a -92t95.12 (LAS/SLICE)
SUMMATION OF HORIZONTAL WATER FORCES a 46823.98 (LRS/SLICE)

FAILURF PATH COORDINATFS 0NO)R THE NEUTRAL RLOCK
K V

P1.5h 8.32

FINAL FACTOR OF SAFETY AGAINST SLInING a 1.00, FOR LnAn CASE

MY ALLOOARLF STRENGTH MFTHOO
C 3C/F9+,C' TANPHI lTANPHI/FS

SliM IF nQIVTNG FORCES 528.750 (LRS/SLICE)
59)M OF RESISTING FORrS s %?q2Qu33 (LR%/SLICE)

PASAIvF PAQTH FflwC z PTQIO9q.| rIRS/SLICE)
ArTTVF AI3TI rn,, =,rf M. (I TCf 1
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f I' 3.167 1 4 M /, S H /L I L
Sli MATION' 7F HflPT7f'ITAL ..ATili FOQCFS a Cil871,

7
% l[S/SLICF,

FATLIJPF PATH COfl~O!NATFS UNOER THE NFUTRAt. BLOCw

F AC TOR flF SAFF TY FOR -IN. nmfGA (L F VL) 2m 3

SJ" (IF O)PIVTNr Fn;;CES 2 (44471fl*M00 (LHS/SLICE)
Sill OF 14ESISTING FORCES5 a 'JmJ'IQ.361 tLfS/SLICE)

PASSIVF FAWTH FOPCF U24227.51 rLBS/SLICE)
ArTIVE FAkTIH FORCE 0.O (LRS/SLICE I
JPL IF T FflPCF a-1013203.30 CL9S/SL!CF)
51i'-AT~nk OF HnRI7nNTAL 1,,ATFR FORCES a £ULJ470.AO (LRS/SLICE)

FAILtiRF PATH rOflRr)IK'TES !JNOER THE NEUTRAL BLOCK(

FACTOR (40' SAFETY FOPR -AX, 11HEGA (TOE r" KEY) 2.31

sU- OF rRIVING FORCER a 31456AlQ f(,S/SLICF1
Stim OF RESISTIKNG FORCES a 174J71,lA (LIIS/SLICE)

PASSIvE EARTH FORCE a 17RSA.63 (LBS/SLICE)
ACTIVE FARTW FORCE a 0. rLRS/SLICE)
IPLIFT FORCE a -A7449.01*Q (LAS/ILICE)
SIJmmATInN (IF HOlRIZON~TAL WATER FORCES a 19142,60 (LAS/SLICE)

FATLIIRE PATH COORDINATES UNOER THE NEUTRAL BLOCK
X Y

1~ ~ P 4 , n00

FINA.L FACTOR OF SAFETY AGAINST gLfnrPNG a ?,31, Ff'R LOA0 CARE 2
BY ALLO.wARLF STRENGTH METHr!

C.xC/FSPr' TANPNIEaTANPHIFS

rM- 'IF f)WTVING FO)RCES a3wb~QCA/LC

3(11 OF DESISTINr FORCES a 371171.-hUJ (LHS/SLICE)

PAS310 F ARTH FOPrE a 11A8A.63 (LRS/SLICE)
ACTTVF EARm FnRCE a Vl. (L'RS/SL!CE 1
10L IF T FORCE o A~7mf9.Qj (I AS/j1.ICF )

Si, arm,. OF wnr417O'TAL %ATFR FORCES a 31liJP.bO (I-S/SLICt)

PAILIIIJF PAT" COORDINATES tINfnE THE NE.1TRAL mLnIx
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fA1( T A L~r -A W6 r .LI Nr I rA PA r TV I T I (!% US

"W A SE AjES 1 5 1 1L I

'A Rr r '\A s xu 2 IU 1 xP 0, THE A 99r'L t T f VALUE OF

V -~ OF AW r, 0 S A Q *, 3 n 4.b (LRS/Sd0. T )

0V A ZI. A f3 1 9 l rAS 2( 0S ,9~t T'F CU A fAS 0 1 iFl CF I
': ~7 VI 1 :~*~q~,VALUE 'I

A l - W&~.A41,,C PP qsSIQl a 31726 CL45/15.FT)
a. r( V. A~' r 1SS. I PW 0* SO (LIBS/0.FT~

Q .- , '9I 1 1 Nf %A 
T

S Vs 9B x 71 1 THE AgS0LI1'E VALUE OF I

'~ A~'.A ~ P QFAT' GPYqf * RV? (LS/Q.T)

V Q T. . HASr Crnr1wrTATES xs $4.rE va P TH'E ASR,9l-tTF VALUE OF I

AL 'JAVL; IRFAWT'"It, 
0 ~SS S1 'OF a5*?? (LBS/SQFI)

A AI T' AL 149AOTI r PREss~ S*4 a m, (LRS/SQFT)

T-l RFAWO!r CAT'ArITY OF THE SOIL IS SATISFACTRnY FOR LOA() CASE, I

PO THE 4A9gF rr'.rlfATf S xv..Iu,qaj Va 20.00, TH: ANlSrL(TE VALUE OF1
'-F ALL.AIPLF 4FAPING PFfSSIJRI. 1 79000tLISSnF

THP AC?':.AL I~AT~.DPFSSI4E 2 292Q.11 (LSISa.FT)

F THP 4AA9F WrofTtA s ?1 .71 vaI 13*PP, THF ARS()LUTE VALOF OF1

7'-F ALL r).,AFLF 121A Q7 C PI14 q551P 01 * JaAii * 0 (LIAS/SO *% )

?T.4 ACTUAL HFAPtrA' POESS'!IPF * LP7.2h (LHS/SG.FT)

Ff0p TE RAJF rNrnn - TES xI Va A.1 2, TI-4 AIA~rttfTI VALUE OF a
T-11 ALLn-ARLF RFAQT".' Pv Su1P 51SI.1f0 fLi9%-r.F )

THF AC TluAL APTN ; PuO 1LOF 270,12 1H#(.1

FrnP TIP IHASP rnnrIAIFl v VS 01 Via5 P,P, THE AR~rLHiTF VALU 'F tPFI

TwFE A JA i p A, RF60%' PI P W SI'O 2 7t1. 0 (L IISI.FT)

TH A)L 4FAptF I~APQ. 'oSS0St ,Wl1 (Lslso.FrT1

tw$ t4f&(VN(, CAOArIT ')F T,-r rr1LL tS 5A T qPArTnqv PfR LflAn CASE,

1-1 All 9 A l 1'.. ~ i~'I ,1% *Af (LH I/S9n.FT)

T w A rT uA L M F A 4T ' r PSS'F0S 5 !'P*~ (LR9S1SQ.PL1

TwF IiEAIAINT CAPArTtv OlF THF qSOIL fl SAT1SFACTOIRY FOlR LnAn CASE. 2
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FLO&AL E'x&mPLF (nt STGCOMPtLf X.WALL)
ISS2114? ON 12.' 21nfl

REGI1N COST ANALYSSV $1XAATpMA3I

SOIL~~~~ 1AE VOI0 UA COST TTLCS
(CtJFT/ *~T ) DOfLLARS/cU.FT3 (OOLLARS/L.FI )

I 11%U*7 0.

COST & VtLU'mF OF BACkFILL MATERIAL,

SOIL LAYFR VOLUME UNIT COST TOTAL COST
(C(I.FT'/L.FT) (OLLAQSoCUFT) (DOLLARS/LJFTI

0, 0,
2 1.0. 0.

F!LTF0 ZONE 0. P,0,
7315,1? 0, 0,

0, 0, 0,

COSTA V~ ""EOF CONCRETE- -

SrTO VOUEUI COST OTAL COST
(CU*FT/. .FT) (D)OLL ARSICU., T) (COLLARSI,ST)

sTEm lb'4.fl 1.fl0 164d.03
PASF 115.91 1.00o 1125,91

2r 2.S% 1'o 1,5
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TOTAL CflhiCRPtF VOLUME a 292.50 (Cif FT / LF), FOR LOAO CASE I

-- COST i. VOL[)mF OF p XCAVATI~O -MATE QA

Sr. LAYR vl~M NTCOT OTAL CUST
(CuI.PFT/L *FT) (nO LLARS/CLJ.FT) (DOLLARS/L.FT)

sa Il.,'7 0*.0
sa I'. a? 0. 0.

truST K. VflLLim OF RACKF ILL MATfRTAI.

SOI1, LAYER vnlIIJmf UNIT COST TOTAL CUST
1cU.FIl/tFl) (DOfLLARSICU,1i') TOOLLARSL.FT)

1 uQ*J 0. 0
p n .l 0.

Ft P70'1 0,.I n*

_ C1 _K Yill 11:4 OF CONCRE TE_

~tC~IQP ~ VOLIMF USTTOTAL LUST
(r FT /L .F T (nOLLARS/CU.FT) OnOLLARS/L.FT)

.5TF ~ a .J m3 I.A1L% .0
AAS l15.q1 1 *o 115.91

uEY v 2. w- Iu01.5-

T"I AL CO)'C'A9 If vlLI)4 292.t50 (C(I FT / LF , FOR LOVAO CASF 2

P FrTN gnit PNTQflL CALCULATIONS FO5Q LOAD CASE I

,-FS ir1.-DtTf! rwFFP RATIOl Fuip A YTP FLEv. OF M.)2 TS 2.1267

B RGIN F40Ll CnNTROL CALCULATIONS FOR LOAn CASE 2

TWE Cn'PuT~rn rQFFP RATIO FOuR A TIP FLEV. OF 8.3? is 2.41I66
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L ( A LtL9 I 'aPI. F nF 1 (,N /rtJ.P- rE *A L L

A' TPW ~AA CC C F EA'1 Q 'WES C QMPT A TIr

I A It

F r..~ ~ .sr ( A r'r At
M

A' N v- R I N CtLk : . w C A ' C ALYS1

r, P-.EA- I A

0 n

0r '

Ps,. TO*PH IAF z0 R /O;ZF

ArT.'. AT FtPV '
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1 2 11/N 121

f, n.- r F ,IF ,T9nF A C T 7V F AVTW PRVFS3LJFS FlQ
cl i Cr ILl AVF YA P 'F

R 1 7 N .A L A r T7vF F PT H 0 P F 95StP FS VF rP L nA 7 C a ;F 2
FOR~ CLASSIC(COM-nfl9) ANALySIs IN SP (FACE f)F 1ST-

n'UTVIT OFl ARRAYS HS, F "S. AND YV5 I N -ODULF AP FOP CLASSIC ANAL YSI1.

FLF'VATTrN I NCWP mENTAL .4fP I ZfNT AL !NCPE4FkTAL H4ORIZONJTAL

I F T (L FS/F T I rL HS/ F T)
............. ...................... ......................

3p*TC 0* 0

? Ano n* 0

1 0 *

~FOP THE A' IVE LOUAC CASE THE RE SLTANT FC'RCrS A'F i

09''LrANP 14f)WTZINTAL STATIC ACIIVF ~Fl'C5 v 0. LMA/H('Q1Z FT
4A TI NC AT $L VAT? fl 0.

IPFRULTANT wnfl~rZNTAL ACTjv FOCEc (I!N !ICESS OF STATICI
nl) -. FAPTWQ1JAWF a n. j,.M5,/I4OPI? FT

ACTING, AT PL VATTlk, n.

14-49



EXFIT MOMtILF FA

CR~EEP PATIO (ALCULATfA) wI?..flT SHFFT PILE CUTOFF a 2.u2

U PD)ATF F11 f QESFT

-LDR 2s up 5 S

RUIN F0)

FLonnD ALI. FXA"PLE (DFSUGN/CC'MPLFX WALL)
ilIia3u flN t2/ 2/80

H ErIN mfl!~iLF PD)

SIMR Ff, WARNING. VARTA4LE FL5PT UNDEFINED.
rkFEP PAtt(1 -T(t PE CA' CULATED iwl7~wn'T SH4EET PILE CUTOFF.
SUMP FD, WAPNIPir, VARTA4LE CRMIN LJntFINEI).
SHET PIL.E TIP ELEVATION WILL NOT AF CALCULATED),

FO)UNDATION STABILITY IDESJGN SOMMARY..

PASE D) SCRITIDNj
D)ATA LO-EST 9ETwEEN THE LIMITTS
ITEM COST .........
NAME VALUE LO~wEI UIPPER DESCRIPTION

Fj d2 t 5.00 URA.00 BASE WIDTH'
AS 0.1slan p.167fl0 O,)bo BASE SLOPE, X VERT. TO I HOR!?,
Dxf Y 5,0 5 I S00 5.00 KEY LENGTH BEI.Dw BASE

H EGIN mOnljLf FA

FLnor)wALL EXA-PLF (DFSIGN/COM~PLEY WALL)
17mI r) N 1 2 ~/ A (

H EGIN PART 2 OF STABILITY D)A A CUECK(
N
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FLOOALL EX44PLF (OEfSIrN/CflUPLEW wALLI

1701m 2 (IN 121 2/80

F ~GI% ~')'Lf FA

VAWIARLF T-p rALCULATFO) at LA17 (I0A.STP)

VAIRIARF. HEFL- CALCIILATEkl 22.12 (FlwTW.2.TSTA)
vARIAHLF mkFLTI1 INOF NO OFFAIJLT REQUkSTED).
VAPIARLF NEFLTI ASSIGNE0 D)EFAUILT TOl PRECLUDnE AgORT.
VARIAHLF MSRMk CALCUJLATFED OR rDEFAILTED TO CLOJSE COOROINATES,

wSAPR a 2.075tl'i TN/FT.

Cr~r'RnNATFS CIF CORNERS OF wALL CRnSS.SECTION

x.CDDROTNATES AQF + TOI.APM HEEL FROM RASIC WORKING POINT (80P)
y.CnOrDINATES ARF ELEVATToNS

P T, x v DESCRIPTIoN OF POINT

2 .1,4375 25 5000o ROTTOM OIF TOE.SIDE FACE OF STEM (AT TSI)A

3 .1.4375 25,5000o RVTwEFN TS1 AND T32, (IN TOP FACE OF TOE
u .tI5,. h0 42 2r,.5 00 0 TOP OF TOEMIT a AT 01ITFR END OF TW?
5 *l5*ekflU? 2U*0Onf Tnt ENO nFl RASE 2 AT f4TEI
6 21,S9h?5 17.'J625 TnP OF TOE.SIDE FACE O)F KEY
I 29.3Q99 11.9025 ROTTom OF TO)E-SIDE FACE OF KEY
8 26.RQ9r 11.9025 ROTTOm OF WEEL.SIDEF FACE OF KEY
Q 2h.89SA 16.9025 TOP OF NEEL-SIDE FACE OF KEY

to 2e6.95A 16.9n2% HEEL ENO OF BASE
it ?ih.Fsm Im.Qn?s TOP OF HFFLT2 x TOP OF flUTER END OP HEEL
12 4j.5730 24.2300 RmTTOM OF HEEL.SIDE FACE OF STFM
13 1.,'oon L42,0fl0 RnTTOm OF HEEL.SIDEf TOP PANEL U' STEM
114 1 .1000 60.n000 TOP OF wEFL.SIDE FACr OF STEM
is 2'u.5bPS 11.9025 BrITTOM O(F CUTOFF wALL UNDER KEY

090 NOTE 000 T.WALLS OVER 2M.0 FEET HIGH MAY BE UNECONMMICAL
WITH CANTILFVER STEMS.

0 H[)RT7()NTAl NON-SEEPAGE PRESSURES AP ZFRO
0 RECAUSE YnUR KRACK VALUF OF I CANCELS ACTIVE EARTH
a AND RECAUSE PRESSURES 43 ANDl/OR .41 (D)ATA LIST SCww)
f ARE UNEF INFO). 7FRO. OP NE(rATIVE.

TME PO)Ll fl.IkG TAPLE INrLIJjnS whl 1 A1ILI *kATE'4 -ASS ABOVv RASE, AND
THE FORrES ACTINr OIN IT. ExrEPT TwN,. mnUIONYAL SFEEPAr.F ANn u'PLIFT

ARE nT INCLUmED) HFRF. "ACTIVE EFlRTI-' I JrL'bOES THE *al-aU -ATEP PRESSURE
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I 4 LNJ(R. 15~ &bSt'~tI) IN I t4 oA" v. (1JVt 1 t [Hit ENT l 1. HE ttL

-OAr) CASE I
VERTICAL HORIZONTAL HOMENT

FOclwE OC

LR/SL ICE ILR/SLICE LA-FT/SLICE

*&L.L 4Q?fll.32 0, 76625u.9Q
ACTIVE EARTH D 0, Do
SOIL~uIATEQ 049b,*fl r) , ?52729t.41

SuRCb4ARGES fl. 0. 0.
DIREct LflalSng 0. 0.

-INO 0. C). 0,
E A QTHnl)AW 0. 0. e )

7OA) fl* 329536.'d?

4 HORtZONTAL kN1NSEEPAGE PRESSIuRES ARE ZERO
N RECAUSF YOUIR KRACK VALUE OF ICANCELS ACTIVE EARTH
0 AN[) PFCA115f PRESSURES w3 ANn/OR wa (nATA LIST SCwm)
0 ARE tINOFF INEn. ZFRO, OR NE(ATIVF.

THF FOLLOwING TABLE INCLUOLs wALL ANn SOILwAl'ER HAS$ AllOVE BASE, AND
THE FORCES ACTING ON IT, EXCEPT THAT HOWIZONTAL SEEPACF AND UPLIFT
ARE NOT INCI.UDED HERE. "ACTIVE EARTH' INCLUDES THE w';.wU NATER PRESSURE
If A CRACK IS ASSUmED IN THE EARTH COVER OVER THE END) OF THE HEEL.

LOAn CASE 2
VERTICAL HORIZONTAL ti

FORCE FORCE

LA/SLICE LA/SLICE L0.FT/SLICE

wALL 49201.32 0, 1b6254,Rq
ArTIVF EARTH 0. 0, 0.
SOtL.wATfQ 8989433 0* 23115372o31

SURCHARGES 0. 0, 0,
DIRECT LOADS 0, 0.) 0,

oI NO 0. 0, 0.
EARTHQUAKE 0. 0. 0,

....... ;;;; ...........................

TOTA 129Q5.& 0,3153627,34
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FLnrn^ALL EXA'PLF MF SI rN/CoHPL.E.X NALL)
17,t311 7 nkl~ lp/ .p/Af

RF r (IN THF nVE RTIRN ING CflmFLIT AT ION~

LOAD CASE I

RESUiLTANT IS WITHIN TH KERN

CREFP PATH nFSCRIPTION FOR LOAD CASE I

X-COOrINATEs Y.COOROTNATES HYCROSTAYIC PRESSURF
?6,q enon0 0,
26.9011.90 300b~nq
P9.40 I*Qn 2965,72

c'3.sL 17,LJh 24bO,lJ7

:15.6m ?LI.00 983,58
*15,60 35.00 0,00

OVERTURN4ING mynPAUL1C GRAIENT x 0.4307

3vA LU 0! NPPrP(CC) FOUNr a I IN S/R CwFKIT (LOAD CASE I

PASSIVF fAR)H PRESSIUPES FOR LOAD CASE I

NPPfla I
ELEVATION OF TOP OF SOIL a 35.15#' (FT)
PQFSS'IRE AT TOO OF SOIL =0, fLM.S/5SO.FT)
ELEVATION AT ROTTOM OIF TOE z 2'J*0oo (FT)
PRFSII3F AT AnTTn- OF TnE -2293,6 S.%.y
FLEVATIONi nP Lnw AT POINT ON *ALL llI.qn2 (FT)
PQF S5iIF AT 1 O)E ST P01 'T ON -.At -22~93,.6 (LMS/So.F Ti
PASSTVE APTW ri~wrF - 4'01;41. (LAS/cLICEI

PASSIVE FARTH -nmF~T .0,1??E 06 (FT.I RS/SI ICE)
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DISTANCE FROlM THE TOE TO THE RESWI AN! (FT)
VERTICAL FORCE MluE InO 1PII PRFS~tlRf ON H4AS a jhI8b CLBSSLICE)
OR%9I InNT At fORCf DUE TO NY OROS TAT IC PREqSU;?F3 a U0U540.S (LOS/SLICE)

MOMENT rMUf TO U1PLIFT AND HYOROSTATIC PRESSURES 9 *23ar2?7.31 (fl. SISLICE)

IMF RESIILTAAJT RATIO a 0.30, CFg LOA CASE I

LOAD CASE 2

RESULTANT IS WITHIN THE KERN

CREE.P PATH DESCRIPTION FOR LOAD CASE 2

X.COOROINATEs Y-CflORD)TNATES HYDROSTATIC PRLSSURF
P6.*Q0 57.00 0,
26.90 i1.90 2816,59

2- i011,90 2783,06
23-417,4l6 22qb,74

-15 .6 35.2400 04,O

OVEPTURNING HYDRAULIC GRADIENT 6 0.3190

3VALUE OF NPPn(LC) FOUND a 1 IN S/R CWFKIT (LOAO CASE 1)

PASSIVE EARTH PRESSURES FOR LOAD CASE 2

NPPD s

ELEVATION OF TOP OF SOIL a 15.156 (FT)
PRFSSURF AT !nP OF SOIL a 0. (LlSS0s.vTl

ELEVATION At MOTTOH OF TOE x 241,000 (Til
PRESSilRE At OOTTnO~ OF TnF x -190167 (0515f).;T1
FkEvATTON OF LOmFST POINT ON WALL s 11.902 (FT)
PRESSURE AT LOWEST POINT ON WALL 9 -19ot.7 (RSISQ.;T)
PASS!VF EARTH FORCE 3 .13613. (LAS/51 ICE)
PASSIVE EARTH HtMP"N? a *97nq. (PT., RS/SLICE)

fDIST&NCf FOM THE TOE TO TNF RESUILTANT 8 26,09 (FT)
VERTICAL FORCF noi TO UPLIFT t~HFSsljRL ON qA5s' V .74Q (LOS/5.lCt)
HrTpflONTAL FORC.E Dlil TO HYnRnSIAkIC PRtSSllRfS a 3I,9(LNS/SLICE)
'4fl'ENT DUEf TO UPLIFT ANO HynOSTA7IC PRESS!jRFS a -?tlQP73.?2 (FT.LPS/ALICE I

7m$ PF~lILTANjt oATjfO fl.p an~t, rnq4 In~r' fASF P
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FL0OnWALL EXAMPLE (MESIGN/CnMPL X WALL)

11131 1 7 OlN 121 , ?A 0

tv RFG!AN SIMlING COMPUTATION

FACTOR OF SAFFTY FOR MlN. OEGA CLEVELI a t1

SUM OF flRIVIING FORCES a 119267.307 (LAS/SLICEE
SUM OF PtSISTING FORCFS a 0931S.IbO (LBSISLICE1

PASSIVE EARTH FORCE 3 19007,S0 (LRS/SLICE)
ACTIVE FARTM FORCE 8 0, ILBS/SLICE)
UPLIFT FORCE gfttO6246.9Q (LBS/SLICE)
SDMMATION OF HORIZONTAL WATER FORCES a 49267.31 (LBS/SLICE)

FAILLIRp PATH COORnINATES UINDER THE NEUTRAL BLOCK

*I5.bt) 11.90
21,u0 11.911

FACTOR OF SAFETY FOR MAX, OMFGA MTE TO KEY) N U b

Sim OIf nRtvt'JC FORCES 0 4tOM?,679 tLRIS/SLICE)
Sk)M OF RESISTING. FORCES a 41106,906 CLASISLICE)

PASSIVE EARTH FORCE a IL4IT1,99 (LStS/SLICE)
ACTIVE EARTM FORCE 2 0, (t.PS/SLICE)
UPLIFT FORCE a -A5703,98 (LRS/SLICE)
SUmmATtnN OF HORIZONTAL WATER FORCES a 42833%yt (LRS/SLICE)

FAILURE PATH cOORO)INATES UNOER THE NEUTRAL BLOCK
9 Y

*IiAo ?4.0()
?5.40 1 1.'40

FINAL FACTOR OF 1SAFFTY AGAINST SLtnlNr. is 1,50, F OR i.nA 0 CASEi
My ALLOPWARLF SlRfNrlTH MET401
C'aC/FS*PC' YANPHI'UIAAPH?/FS

silm OF nQIVINr, FORCfS 9 'i42h7.307 (INS/SLICE)
SU1M OF RtStSTYNG FORCES ca ii.1hto tLR3/SLICE)

PASSIVF FAHTH FOPCF, m 4n?9 (LMS/ILItA)
ACTIVE FA~rT UIRCf2 0. NI R./SLICE)
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IIL IFT F OWeelCe'q (LHS/SLICt)
SJvmATION OF HORIZONTAL wATfR FORCES a d9R67*11 (LRS/SLICE)

FATLIIR F PATH COORDINATES UINDER THE NEUTRAL BLOCK~Y
25.a0 11.00

FACTOR OF SAFETY FOR MIN. OMEGA (LEVEL) a 1,91

Slim OF nRIVING FORCES a at292.729 tl.HS/SLICE)
Slim OF RESISTING FORCES z 13n.793 (LBSSI. ICE)

PASSIVE EARTH FORCE tt5B7.77 ILRS/SLICE)
ACTIVF EARTH FORCE • 0. (LRR/SLICE)
UPLIFT FORCE 1-100B19.B8 (LBS/SLICE)
SIJMMAJION OF HORIZONTAL WATER FORCES a 41292.73 (LRS/SLICE)

FAILURE PATH COOROINATES UNDER THE NEUTRAL BLOCK
X V

.15s.60 11.90
25.40 11.90

FACTOR OF SAFETY FrR MAX, OMEGA (TOE TO KEY) a .06

SliM OF nRIVING FORCES a 34ila..?t (LBS/SLICE)
SUM OF RF,%ISTING FORCES a 34199.275 (LOS/SLICEI

PASSIvE EARTH FORCE a 12172,59 f.BS/SLICE)
ACTIVE FAkTH FORCE 0 0 (LBS/SLICE)
UPLrFT FORCE a .BOQi?,7? (LB/$LZCE)
SUMMATION OF HORIZONTAL WATER FORCES a 35631.17 (LBS/SLICE)

FAILIJRF PATH COORDINATES UNDER THE NEUTRAL BLOCK

x Y
15.60 24.00

2S.40 11.90

FINAL FAC7OR OF SAFETY ArAINST SLIDING a 1,91, FOR LOAD CASE 2
BY ALLOWARLF STRENGTH METHOD
CumC/FS*?Pt TANPHIVUTANPHI/FS

SUM OF nRIVING FORCES 8 U192.729 (t.R5/BLICE)
SliM OF RESISTING FORCES a 010A.TqI (LBS/SLICE)

PASSIVE EARTH FORCE tb6BT,T77 (t S/SLICE)
ACTIVE EARTH FORCE 0, (LBS/SLICE)
UPLIFT FORCE .-JOO q.bA (LBS/SLICE)
SJUMMATION OF HORIZONTAL wATER FORCES a 4129;,73 (t.S/SLICE)

FAILtJRF PATH rOOROINjATES IINnFQ TH NEUITRAL RLOCK

X Y
-15.60 11.90
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FLoofl.ALL EXAMPLE (OESfGN/COIMPLEY ewALL)
t7#32122 ON 12/ ?/AO

B EGIN ALLnWARLE REARING CAPACITY COMPUTATIONS

THE BASE LIES IN SOIL S

FOR LOAD CASE 1,

FOR IHE BASE COORDINATES Xa.15*60 YO 24.n0. THE ARSnLIJTE VALUE Olri
THE ALLOwARLE REARING PwFSSURE a 3010.97 (LRS/SO*FTJ

T 4 ACTUAL RFARIN. PRESSURE a 26OI.AI CLSS/SG*FT)

FOR THE RASF COORDINATES Xt 23.54 YZ 17.Ub, THE ARSILIITF VALUE OF:
THE ALLCOAPLE REARING PRFSSIJRE a SAI5,37 CLOS/RO.FT)

THE ACTUAL RFARIN. PRESSURE a 276.82 (LB5SGS.FT)

FOR THE BASE COODINATES wu 2S~.40 YO 11.90, THE ARSmUITE VALVE OFI
THF ALLOWARLE RFARTNG PRESSURE a QUA2.97 (LHS/. O.FT)

T HE ACfUAL REARING PRESSURE 9 16h.745 (LAS/30.FT)

FOR THE BASE CO)OROINATES Xs 26.90 Y8 11.90, THE ABSOLUTE VALUE OF1
THE ALLOWARLE REARING PRESSUIRE 44AR2,S7 (LBSiSfqFT)

THE ACTUAL 8EARING PRESSURE 17.66 (LBS/30.FTI

THE SEARING CAPACITY OF THE SOIL 79 SATISFACTORY FOR LOAD CASE.

FOR LOAD CASE 2.

FOR THE BASE COORDINATES in.15.60 Ye 2UA~nO, THE ARS1UTE VALUE OF$
THE ALLOHALF REARING PRFSSURF a 30311,97 cLBSSr1FTI

THE ACTUAL IiPARING PRESSURE a 22PQ.UR (L"S/Sn.FT)

FOR THE RASE COORDINATFS XE ?1.54A Ye 17,I46, THE AROLuiTt VALUIE 0111
IME ALLOWAnLF REARING PQESSUREf E 3A15,37 (LAS/Sn.FT

THE ACTUAL AFARINr PRFSS1RE * 579.00 (LBS/SQ.FT)

FOR THE BASF rUonROITATES xE P'i.110 vsI 1. 90, THE 'LUTE VALUE all
THE ALLO.WAPLF REARING. POESSURE * 'JURP,57 (LKS/90.FT)

THE ACTUAL REFAPING PPFSS(IRF a 500*.t CLHSISn.FT)

FOR THE MASF ConROINA*ES xE Ph*Q0 Yo II *Qf, TwE ARS~IUTF vALUE Of I

TME AlLOUAOLF REARINC PPF SSUlRF a Uf4R2,57 CLHS/SO.FT)
THE ACTIIAL HEFARING PwESSUUEF E 'iI1.6 (LMS/50.FT)

T-F mF&PINr. rAPAr~TY (IF TI'I ,OTII Tz ~A T 1 ar IU (I vr p I r A r) rAF qP

14-57



SLIJ0-41LL EXA'4PtJ (0t~S ICJ/Cf1mPLtX W~ALL)
1714P?2 ON 121?/A

UHfGIN rnjT ANALYSIS

COST 9 VOLUImE OFl FXCAVATEO MAIERI& .Ak ...

(CU.FT/L SFT) COLLARS/CU.FT) (DOLLARS/L.F )
'A 900,78 0. 0,
5 000.780.0

COST k vOLtIMF OF 84roK!ILL MATERIAL,

(CU.P T/L.F?) (flOLLARSACU.F?) (DOLLASL.FT)
1505.61 0, 0

2 0,o*6
FILTER ZnNE 0 0, 0

7 210,77 o* 0
6 . 0, 0,

SETO IOLME UNIT COST TOITAL COST
(Ctl.wl/L.VT) COLLAS/CU.FT) CDOLLARS/L .Fl)

STEM 131.012 1.0 oo,

11ASE 117.37 1 .00 117,37
oyl's1.00 12'55
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TOTAL CONCRFTE VOLUME a 261.3EJ (Cu FT / LFI. FOR LOAD CASE I

kOTf VULUME. OF EXCAVATEn MATERIAI

SOI LAE VOUEU OT TOTAL CUST
(CU.FT/L,FTI (DOLL.AR5/CU.T) (DOLLARS/L.FT)

U 9fl.7A 0.
s900.74 0. 0,

COST & VOLUmf OF BACKFILL MATERIAl,

.qnTL LkYFR VOLU
t
l
M  

uNIT COST TOTAL, COST
(C1I. F T/L FTI (OOLLAQS/CU.FT) (OOLLAOS/L.PT)

Cs 10. 0.
0. 0. n

721n.7 7 M, 0.
0. 0, 0

COT t O lME OF CONCRETE

SCTO .OLI . .. IT CO. T"OTAL COST

(C0.FT/I.FT) (flotLARS/CU,FT) (OnLLARS/L,FT)
S7FM131 .4? 1 .(0 131.'U2

RA SF 117.37 1.o00I l, 3 7
xF l.s5 1,00 12,5S

TOTAL CO~rRFTE lVOLtUMF 261.31 (CU, FT / LF), FnR LnAO) CASE 2

*RFGIN MOIL CONTROL CALCULATIONS FOR LOAD CASE 2

THE MAPITEn CREFFP RATIO FOR A TIP FLEV. OF 11,90 is 2,4261
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FLOOOVALL EXAMPLE (nFSIGN/CnMPLEX WALL)
1701P124 ON 12/ 2/80

I REGIN rATA CHECK FOR ACTIVF EARTH PRESSURES COMPUTATION

CntlLOM9VS rOEFFICIENTS OF ACTIVE FARTH PRESSURES FROPS

HORIZONTAL ACTIVE EARTH PRESSURES FOR LOAD CASE I
FOR CLASSIC(COLILOm) ANALvIS IN SP (FACE OF STEM)

OUTPUT OF ARRAYS HS, ENS, AND YV3 IN MODULE SP FOR CLASSIC ANALYSIS,

ELEVATION INCREMENTAL HORIZONTAL INCREMENTAL HORIZONTAL
STATIC FORCE EARTHDUAKE FORCE

(FT) (LAS/FT) (LBS/ET)
...... ..... ....S* f. .............

3-f00o 0, op

So. nn As p11.000 0, 0.
o 000 , 

u,?O O, O.

A T.0nf 0A O*
2T.0an O

Ps to0, a.
p P 00, 0.

0.-6

F... TW. A.V. Ln. . CASE THE RESULTANT F.RC.S ARE I

RFSIuLtTAPT wOR17flNYAL STATIC ACTIVE FORCE 0 0. LFIS/HURlZ FT
ACTING AT ELFVATIn)N 0.

PflILTANY HOrIZONTAL ACTVF PORrF (IN EXCESS OF STATIC)
rAuf TO F ARTI4DIIAKE a A. LIIS/HORIZ FT
ACTINI AT FLEVATIONk A.
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FLOOrALL FXAmPt (rESTrN/,COMPLtx WALL)

A

RFGIN MATA CHF(K F(lR ACTIVE EARTH PRESSURES COMPUTATION

COtLOwH'S rOFFFirIFNTS OF ACTIVE FAPTH PRESSURES FORt

HORIZONTAL ACTIVE FARTH PRESSURES FOR LOAD CASE 2

FOR CLASSIC(COULOmB) ANALYSIS IN SP (FACE OF STEM)

OUTPUT OF ARRAYS HS, EHS, AND YVS IN MODULE SP FOR CLASSIC ANALYSTS,

ELEVATION INCREmeNTAL HORIZONTAL INCREMFNTAL HORIZONTAL
STATIq FORCE EARTHMUAKE FORCE

(FT) CLlS/rTI (L1S/FT)

3'fo 0 0 *. 0,

3?,000 0. O,
31.000 0 0.
3?.000 0 ,
27,000 00
26.000 0 0,
?T,0 0 , 0,
24,3O0 A. 0
26.000 0, 0

FOR THE AROVE LOAn CASE THE RESULTANT FORCES AREI

RESULTANT HORIZONTAL STATIC ACTIVE FORCE 4 o, LRS/MRTZ FT
ACTING AT ELEVATION 0,

RESOLTANT HORIZONTAL ACTIVE FORCE (IN EXCESS OF STATIC)
n0F TO EARTHLIAKE 9 0. LRS/HORIZ FT
ACTING AT FLEVATION n,

" xl ON!IL F

CREFP RATIO CALCtLATEO WITHOUT SHFFT PILE CUTOFF * 2,a3

U uPnATF FILF PFSFT

COMMAND ENTFRFnI
RU , *16
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I LornniALL EIAMPLE (nfllrj/rOmPLFX %ALL)

*PFGtJ MATA CwErx FOR MODULE 6-0

C nmP1t T H !T 1AL b-.ALL 1FSC 01P T 1O.,1

nE PA IL T V AL I. noF 0, IISFr FORQ BASER fl-OAD CASE 1)

INS NOTF NNO T.'.ALLS OVFP 2A.0 FEET HI1GH MAY BF UNECONOMICAL
"IToM CANlLfV!RQ STFEMS.

"IfFAULT VALI!E OF I A. 00 0 n 'jSE FOR TSYT (tOADO CASE II

nEFAULT VAL'iE OF tR*1nlo USED FOR TOFH? (LOAD CASE I1I

r)F F AULT VALPE fl; 100.0nn USED FOR TS2 (LOAD) CASE I1)

OPFALILT VALuE OF ts.0000 tusED FOR HEELT2 (LOAD CASE 1)

DEFAIULT vALIE OF 18.00000 UISEDr FOR oKF~Y (LOAD CASE I )

n F A tL T vALIE OF 3,0f0ol0 I SEDI FOR RK TF (LOAD CASE I )

T.2 CALCILATED) TO RE 11,167

DEFAUJLT VALuE OF 0 UJSED FOR IRSAmf (LOAD CASE 1)

wTTH RASE RAnIL'S ("MASFR", 0,0 FOR RECTAN(IILAR) * 0, FEET,
TO! FND OF RASP tikNIT NIOTH a 1,0AO0 FT, AND
HfFL END OF MASF (UNIT (110TH a I.Mnl(( FT,
(RASIC WORKING POTN' IS 1.0 FT. vvYOFi,

LOwEST CONCRETE a t1,QO FT., AT ROTTOM OF KE

DEFAULT VALLIF OF It USED FOR MAXBAR (LOAD CASE 1)

SPA"1N CALCiuLATED TO RE 3,Ab00

"AlTmUm STEFL AREA PER FOOT, CALCULATED FROM
'.n. i t 1ARS (mAYBAR) AT 3.6b INCHES (SPAmIN),

Ii ;.II Sn, IN. / FT.

.-----PRESSURE DATA VERIFICATION FOR LOAD CASE I .......

Ful TOP CALrl.LATuD TOi iME fAR*60
FOR LOAD CASE 1

3NPPRD IS

DEFFAULT VALUEF OF I .n00000 k'Afn FOR AOSF(LC) fl DA0 CASE 1)

.... .PRFS.IUjE DATA VERIFICATION FOR LOAD CASF 2............

Fm. TOP CAI r0LATEO) TO RIP rl7 .0
FOR LOAD CAAF p
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nFFAII!T V601F OF 1.000000 ISEO FOR AOSF(LC) (LO1AD CASE 2)

------ -- --- -- oN~ OF PRESStjRE nAla VERIFICATION................

OFF AIIL f VALut (IF 3n00,000 USED Fog? FPCON (I-OAD CASE 1)

DEFAHJI VALUE OF (1.290000oF014 OP L'5 Fog ESTL (LOAO CASE 1)

IlFFAULT VALl'F OF q~lqnrino ('q~O FOR RATION fLnAn CASE 1)

COORDINATFS OF CoOmES flF WALI. CROSS EkCTIIN

x.COwnJIAATES APP + TnwAPO HEEL FROM FMAS!C WOrPING POINT (80P)
Y-OOPOINATES APF ELFVATIONS

PT. y Y nESCRIPTION OF POINT

I N. s.0'mOf RASIC wflRKt'NG POINT a TOFPRIDE OF STE- TO
2 -. a 3 1 24; iNror ROTTOM OF TOE.SInk FACE OF STEM (AT 151)
3 .37l? "S*emnO AFTNEEN T91 ANn YS?, MN TOP FACE OF TOE
4 ls*snu 2R!,'Ana J OF 102W 9 AT OUTER END OF T~l
S .. hapU 241.0Cofl TOFE NO OF BASE 0 AT RTEI
h 25''pq 17.4621i TOP :)F Tf.SIOE FACE OF KE y

S ?4. lQc;A 1 I.0029 R)Tto" OIF TOE.SIOE FACE OF REVY
A pp,AQss I t.00>s AR)TTOm OF W'FEL-$lIOE ;&rF OF KEY Vq 2ebNQ'3 lb,Q62s TOP OF wFFLoSIDE FACF OF KEY

in ?s8s 1ops HFFL FINM OF BASE
It ?#,.SQSA lp,4A0?' TOlP OF NEELT2 a TOP OF OUTER END OF HEEL
12 1.901)? 22.;pa?7 BOTTOM (IF HEEL.SflnF FACE OF STEM
13 1 .500n 6n,0000 MOTTOM OF HEEL-SIDE TOP PANEL OF STLM
1a 1,5000 60.0001 TOP OF WEEL.SIDE FACE OF STEM
Is 26.145A 11.9025 BOTTOM4 OF CUTOFF WALI UNDER KEY

DFFAULT VALUE OF 0.3500000 (INFO POP RATIOF f LOA D CASE 2)

nEFAIILT VALUE OF 27000.00 IISFO) FOR FSTLMX fLOAD CASE 1)I

fVfFAIJLT vALI'E OF 0 ['SFO FOR IFOR (LOAD CASE i I

DEFAULT VALOE OF 3.500000 itisEn FOR COVMS (LOAD CASE tI

Dn FAUJLT '.ALIE OF Jsonnnn lisfO FOR COVTS (LnAn CASE 1)

DFAulT vALuE OF 51SAD000 0AED FOP COVIA (LOAD CASF 1)

OFFAIIl T VAI IF flF Ll,50nnntl I'St0 FOP COVR8 (t(OAr CASE I

DFFAJL T VALI O,1 i F 2.IT70u10 iiAFn row SPARL (LOAD CASE I )
COrPRINEn pA,;TqvF PRFS.SIIRE VALUEF OF .2pq 4. R9 (IlSFD FOR LOAD) CASE

C M A1NFM P45SIVF PRFSSU'RE VAL'IF ns QnjIhftn USFrm FOR LOAD CASt
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F LONf)- A IL x A MPIF tNFS IrN/COmPL EX WALL)

HECI(N ALtFQNATF MFTW,. fwl[ n~S~flATGN

T.F AROvF TAMjF nF X- AND Y.CO0lPO!NATES ANn THE FOLLnwIN, TABLE OF flATA

LISTS DFSflR,* T'HF WALL ASSUlmED Fflp THE DFSTC.N ANALYSTS FRFE ROO!ES.
IF THE F1NAt 11IMENSIONS T11PN, OUT Tn HE StIISTANTIALLY nTFFERENT,
YOUI MAY -ANT Tr! RtN MONILF WO AGAIN.

4LA FTS To? SYR HFFLW
60*OoonO 1LJ,thh67 0.S3333133 22.QQ518

NL*R R. RS MASER? CLISTSt.LAR)
d2S0n .l17000~ 0,

WLAH lFELTI? HEELw HFELTt
10.oonmn 72,951A 18,00000

WL AK IF L Ar OK EY *WKEYAK F
0 5*00no4no 18,00000 3.0momoo0

.LAS TSTT TS9 ISIS HSTPH WSTPEI
t8.00onf 0,4n00000 A'.013789 -t).I?3$J0O0E 31 0.
WSRPH

wLAT 8TFI TflFHT TS2 TITSI
?4.000no 18,0o0o 100,0000 0, *0.1234000OE 31

7MINR !MTNS
IM.00too0 IA,monno

U EG.N TnE nFSIGN

PUT RFPNF* IN AND) INCREASF THICKNFSS, AS NF~nED FUR $HEAR

: 8FGIN STEM OFSIGN

:lit PFNF. TV AK~r INCREASE TNICKNFqS AS NFFDOFM FOR SHFAR

: R~rCt% KEY fFRG

PUT QFIN . IN AN'O 1IJCaEASF THTCKIS S E~~frF- SNFAlK

XFY rNATh WFY, RKI'F Al TA*0O000 AN'() 2A.15253
-IT". r)KFY 2 c *Oj flnfl0
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*4L nF S Ir,'

:,IT 'QEINF. 1 -4 ANfl INCREASE THICIKNFSS AS NEDED FOR SHFAR

wL.A F T 19 ~ Tw? 37 FFLN
bl00on j"1r8Q .3531511 23.59008

W1,AM 9. RS~ (LIS
T
81ALHIR)

Al A4 '"E LT?)H 4F L WE EI-I
19.0onnc~ 23.S-nOA 5927

-LAK KfL&C Uky KEY RI(TF
0 S.nonono IA,00000O8i,5

-LAS TSTT Tsm 73R STP14 I4STP8
tp.nono0 1,500norim %7.a'j9b 20.18084 0.

1 .4h2972

ALAT RTEI TO~wT 132 TWI T31
pu.ooooo lfl'onon loo~moon 0. 10000000

... TMpNR T"!NS
IR.noono Ift*00000

COORD)INATES OF CORNERS OF wALL CROSS-SECTION

XKrO~ONATf8 APE + TOwA~n HEEL FROm RASIC wORKING POINT lf4'P)
Y-rfon~O!NATES APE FLEVATTrNS

PT. X YDSCRIPTION (19 POINT

1 1). bonon0 RASTC %OR~rNr POINT a TOE.S T)E Of SlEm TOP
2 .1.449;7? 295.31a2~ nTTOm OF TOE-SlOE PACE Of 37fm (AT TSI)
1 *i,uus45 2%,.lIq2 AFTO.4FN TSI AN?) TS2, ON TOP FACE OF TOE
uJ .)5.b(%q2 ps*'snmo TnP nF TEnFT 4 AT nijTFR ENf) OF Tw2
C; lr.bQ 24n TnF ENO) OF R~ASE a AT ATEI
b ?,0P i7,1Ras TrOP OF TOE.-SIDE FACE OF KEY
1 p,.sq'9 I I qcprl ROTOMI OF TOE.S!OE FACE Of KEY

~ IIO H5 MTTOM OFl HEEL-SIOfF ACE OF KE
9 PhAqrp ih'4 Tmp OF HFEL.SlnE FACIF OF KEY

to 2hAg; iEh.qO, 4fFL END) OF 94SE
11 phpqciA 1A.'A12S Trip OF HFELT2 2 TOP OF ntUTFR EN?) OF VWEEL
12 j.~ldjA 24.6b?9I FPTTOm OF HFEL.SIDE FACE OF STEM
is 1.'~ I Snm0 Q~ 114?TTOm OF HEEL-SIDE TOP PANEL OF Slt%
la j*.5nnn bnl~nonfl TOO(OF HFFL-STOE FArF O)F S.TEM
t1 ?1,.1'~ 1 19 uMOII ns RTTfO4 OP CliTOFF KALI I)NOER IKEY
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t~ I I n?..'il UT-N 7-1%4IjM IP Mt'F NY S (.12; PF PC fNY OF A ofA IN E htH F&CA),

T44LF (IF 1IFFL VALI3 IN Slm, 4n. IN. d FT.
m~ (Lfv. £SrLST(kI AS'LSH(w'.tl A5TL3&.4('",2 ASTL~wp.LM3)

I hn.OM 0.?77 (1.277 ***

3' (I O.PA5 n , PA%
'1 '7,On 0.?(); 0.2gi

S S6.00 0,100 00on1

7 r,14fl . nn1 0.3i1..*.
A 91.0n 0.321 0,321

s9 0 n2,O 013A 0,31)
r0 I nnl 0.337 0, 137 .**
Sn5f~nh 0.3£15 0,1115
42 190m 0,152 n'f)?t,

1 3IA .1*1 On SA 11 3 .76 *..
1 u '7 .00 n 0. jh7 (I, h0A
ti LahAO n.175 0.?t *.e.

I A a I3. no n OIQ 0,q a..
19 £12 nn 0 an-% 1.StA *** a.
20 I1.00o 0 .u 13 1,lA aaaa A,

I 10.00 0 U20 2 .136 A .a~ *A *

22% It, On 0.440 2 .A 3R a.
?I, 34;.0m 0,£1um 2.JR aaaa *,

P? 3'1,On n . a 40 3,221 *a*
29 33.nn OLJ1jo 3.418 a... aea
29 12.0n 0.9110 3'h12 a.
In 31 nn f), LJ u f 3, 79A a... akbs
I I In'On 0.440J 3 .97s ...
W 29.00~ 0,£uJ0 si.11R a..
13 2P1,oo 0.4Unf '1.28A ..
341 27.0m 0*uao 4 L. 427? ... aa
3 9 ?h~nn 0.01*0 41 .SJ sa 0*

TA 6L F P' STEEL V4L(i S 114 RASE. 30, IN. FT.IP AT FNM (Fl TOE)

nlqT. A 81t- %I Tm,1I A 31L R Im 21 A 9 L FIR fI~ SL 2 A 31L99Cm,21S ILF1 M m,32

2 1.0m M'301 ... 0.31o a~
I 2,Oo n 03 1 n .a.a 03 s ' .a.a

S 1*fr 0.160 a... 0.3ho **&to*

6 (1 m 0.1120 a. .07 1 44.66 1 At.
7 u0 uIJ a. 0 *t* 911 . *.*I
A 14,uiio *..... I . I2 a..
9 A.nn n fl Qu?~b 4... 4*'1 44%.

II10.0n '1,1111 1a..,974J Ot.. *a*
I? I . ti M.111 'Jam* ;)12"J ..

13 1 2.nn 0t.1110 a.. 2,51l a..
1~ I 11 . 0 n ,11 n.a. Upn;,7A5 .a.;..a

I 4A 0 * * *i * *t~a *..... *.. *4t 4
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n~ 1 0 flo * * 0* e * & * * *... &*a

21 20 .fn n ?,P .;A3 ()LU

;2 ?tnn 2.23Mk 0i*... O*LLP *a****

231 P 4. 0n I ,$3 u

25 o21 on 1,67J .aa. OLLO.h.. a..

27 f,35 Pl.. 0,L'L .... 0 n I .- ,

?~~~~~~ 1M,0 It01 .. a6 e,~a aaa*6

I2 3non 0 **0 al.. 0,11*00 a.. .. *
12 11, m,11 al.. 0,1f)1 ... a**il

lu 33*no 0 U4L0 t*.a 0,44*0 elI .41

S6 s; . o A 0 ."3 .a a ,1 ug. &I'

11( 59*fln 0,51 a.. ,05 1.2171111

ulI 'fl *10~ m.333 .. II 1,8532 aa
412 '11,00 0,31b 1*. 1,986 ... *bO

ASL(S 1.09A SG IN /FT

NC'TFI PA~krHAPW J.PlA(3) VlF EM" itin.2.2%01 CAN 9E INTEPP~ED
t40 'AA h4AY THF IMP OF '4FEL AT' Tf4F K(EY MUST NAVE AT LEAST AS
MtICH PE I I CEMQF FNY A 3 THE TOE -Sl 1 FFACE itF THE KE V, THIS 4EQU1RIr
*AS NflT CnO 1flFRfI) vWN r~fEPmTNtNr THE 11F!NFORCINC, SNOwN IN THE TABLE
AlrOVE FORP ASTjlPI(LflC#LNA) (wNEOE LOC IS THE LOCATION
ANn LNA 13 7NP LAVER NUIMAER.

*UPnATE FILF PFSET
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14-3 EXAMPLE C: STABILITY ANALYSIS AND STRUCTURAL DESIGN oF
EXHIBIT Hi WALL:

,It ..lOO.,

24"

I ~I T'y,,,.
7O I

L ./ .s
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*1I I; I llh t

1000 INt r
1010 3
100O 1

,03 II
104' NAMF XAMI'IE - ANA Y,"- EXHTBTf M WALl, THEN [I ;IGN WITH MOIIUtI W

104:; 1.' I h
1O"' Id M IiASIC (H-NI. RAL WALL- EXAMPLE - SBrAFIl Iry ANALYSIS, SIRESS DEGION
L too hI M
I 1t h I TNF 10'(0 (ANSWER I SE r ALL LOAD .AStS FOR FLOOD' WALL ACTTON,
It 1 r- H W;[ DATA L ISr TYPE ITO RESET t OAt' (ASF 2 FOR RE rAINING WAt I ACT
I 1 IYf'f 2 2

I 140 It i
1 1 0 NI M I NE 1030 (ANSWER H) SET ALl LOAD CASES FOR HYDRAULIC OPTIONS';)
1 I60 Id T HI C; Is NOr CHANGCAIlE

2000 S111 0 20 700 12, C 0 C 0
2,60 10hM [iATA I ISr SFT7 WILE BE COI3IET' AIITOMATICALLY FROM DATA LIST SFE3
:"0i hEM
-0 ' C1 - 0 96.5 100.0
:'030 S 1t 0 07. 5 100.0

:'040 ,SrF3 20 700 125 20 700 8000 8000 000 8000 50
I o0 ,;Ot1F ' 1 100.0 87.5 0 87.0 86.5 0 100.0

21 I0to :; . RE
2'00 SIt F F 0 87.5 97.0 0 0 1 1

3000 W I A (00.0 .6C C
.W 10 WI A 1.3 10.0 20.0 0.0

A020 WI -H t1 ).0 C 18.0
30,70 WI 6\ 0 ./ 18.0 8.142857

3040 WI AS I 8 .0 0. 1 9,548301 214.0 0.0 0.0 c
7(,o Wt At 3i.1) 1t.0 i00.0 0.0 C
V060 --f ft
.()/l lM NIf- d NIIliSf OF. RFM COMMAND TO ANNOrE DATA FILE (NOT FXECIUTED)
3000 1, ( ETHERE ARF ACIUALLY ONLY 10 LINES OFATA FOR 3 LOAD CASES)
40)0 REM
.1 00 II 110 IF
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I:,'/wl/ P-1 11.609

PROGRAM T~n -'1Al3-R 0217
- WAI I I,'F SI G N/IANAI YS TS

REI I (.0 AUIG F10

(fIkESPONI WTIH ? FOR ANY HFt..!)

EN FF5 [llin F I) F NAME (7 CHAR MAX)

FOR F<EFOR! 1- ELF.
CNEEE< NAME.r TIE ISqFOl ON REF"OT FILE TIiENT CARDv 12 CHAR. MAX.
?M . L. WA I FS
CNEFR YOUR MACON ACCOUNT NUMBER
7UUEE3U

ENTER NAME OIF COMMANP-DATA FILE OR
FNTER A CARNTAGE RETURN IF COMMANLDS ARE 10 PiE ENTERED INTERACTIVELY
7FV '<DTATA
PROCESSI1NG D'ATA FILEF..

I IJFlAI FILE RE7SET

IDATA FILE PROCESSING? DONE
IT
t RE! u1RN IT! INTERACTIVE INPUT
If

C.OMMANDo

-RIIN FA

THlE RFSIOI IANT RATIO 0.3214, FOR LOAD' CASE I

THE REsUL ETANT RATIO 0.21 75. FOR I OAT' CASE

TIlf IJ FUSIL TANI PATI 1 0-4 :' 1 4, F~iR ILIAD TCA!S 31

FINAL. FACtOR O FSAFETY AGAINST ;LIrIINI; 3.99y, F OR I Of)r CAST
Dy ALl. OWAHI F STIRE NGTIH ME I H10!

C I' C/F !SflEI T ANFL141 '- IAoNP'HI/1-S

INAI FACTOR LOE SArI EY AG;AIN!t !;I Ihoot; . oi L(f. I ['AT' I:AC;L

14Y S1-1 AR F ( 1 i ION MEFF1111'

F INAL F AVI ON Ill SA(fl tY ni;nrusiT SI1 ['lO6 [ I'V Il I (l'ir tAtd
BY Al I EIWAriL F IT NGIII ME-TILII

C' f C/I 0: 1 L TANI IITl tAor 14 T/F '
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TO FAI. CONCRI TF: VOLUMF 62. 1 1 (EU f f I F F 11 -OR L 0 ADIf AS E I *
TOT Al f:UNCEP Fr VOLUMF 62.1" ((CI[ FT / LI I F OR L OAFD CASE 2

TOTAL CONCRETE VOLUME 6,2.1t2 ( cu r r / I.F FOR L-OAD CASE 3

EN7ER I TO SEPF HlOTS OIF TUE TATt) AND ANAL YSES;
ItiAKF- HARD COPY DEPFORE CARRIAIIE KEURN)
(NOTE: DOU Nor ENTER 1 IF YOU ARE GUING ILI RUN MODULE WV.)

OR 0 TILI oUT r TIE PL-OTS

i
t IPP 0 r' 1 11 i 1 RI SFT

t COMMAND' DATA PHIASE ENTERED

C aMM ANDI
7 R*IIN 14!'

t PES IN DATA UHPE1< PFR MODL~E WD'

COMP'LE TE THlL TRIAL WooE I. rfSCRTI ION:

TO OFT TFFAII I VAI (if FOR 'IEEMp ANSWER NExT (UESTION WITH A) CARRIAGE RETURN:

t## TEEM IS NOT DEFINEDr SO YOU MUST
ENTFR 0 TO USE; L-OADl CASES AS-IS
ON 1 TO ALSO UISE EM AL.TERNATE SPEC IAI. LOADINGS

(A CARRIAGE RETURN WILt. INSERT THIS DEFALULT
VALUE. OF 1)I

OR< FOR MORE TFORMATION
OR< C TO CONT INUE DATA CHECK< WITHOUT COMFUTAT IONS
FIR * TO) AtoR F THE MODUl!F

I

ENTER; Ill I (lAD EASEF NUIMBER YOIJ WANT TO FIT Si UN FOR
OR A zF.RnOR o LL .- ADI IASIS TN DATA LIST 'COSE
OR A * El APRRT THE MODIIlE F

?0

11 fESIfN 51;MMAKY
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W L,) I T!; TW2, r r HFELW
00. 0000 51 600000 01 Y 4:3 500001

WI- ADt DW p S 8ASF Q (I1St WLEIR)
1 '100O(0 0. 0.

WL I 0 lFEI 1.' HP 1L IW EL1
1 R.00000 8.950000) 18.00000

WL eII\ K\F ILAG lKFY WI UY BK TF
() .700000 t8.00000 H. 142857

W11 A !; r rSF ST I 'l HI3TPH ils I nrss

10.00000 0.1935484 :1,.00000 0. G.

0.

WI OIT ri r i TJEOT rs2 TWI TS1
P3.00000 18.00000 100.0000 0. 100.0000

rM 7NPI TMINS
Ill.00000 18.*00000

t iwrlous~ F TI F: RESET

I O 1M(NII DATA1( E>EAS17 ENTEREDi
t

CO8MMANDEs
?F Nil

ENTEFr: 5 TO !;f-Nt, REEOPT TO AtIf1 1 RMINAL
ION 0 TOIf)V TT01 IAS1 A FTRMANFNT FILE
OR i 7oI rwF10178 ([ILSTRIY) IT--

:NIF.R YOUIR AD1F, CFNIFR TERMINAL- MACON STATION CODE

SN~Mris t i r,5

voi5 T ir '~I ,F I vs ffor Estirp r's''tart 07 rwmi-ssI LX(lIJF15
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tliu'?115 ON 1?1 3hAO

NOTES TO EXPLAIN SPECIAL PRINTOUT TWAT MIGHT BE IN THTS FILE-.

THE VALIF ",I 3'JE$SI IS USED TO DENOTE AN UNDEFINED ITEMI
THE VALUE "'.I3 1E "I" MEANS THAT TwE DEFAULT VALUE WAS REQUESTED.

A "MEMORY FAULT AT *go" MESSAGF PRnOABLY MEANS THAT NFEDED DATA 18 UNDEFINED,

END OF NOTES.

CnMMAND ENTEREDI

INIT

*. ALL DATA RESET FOR FRESH START .A

COMMAND ENTFREDl
F

COMMAND ENTeREDSi
H

laU?IM? ON t2/ 3/Afn

WALL DECLARED TO BE A HYDRAULIC FLnOD *ALL

COMMAND ENTFRED,
NAME EXAMPLF 2 -- ANALYZE kyHIMIT m HALL, THEN DESIGN wITH MnDULE W

COMMAND FNTFRFDI
REM

COMAND ENTFRED,
RFM RASIC GENERAL NALL FXAMPLE -- STAHILITY ANALYSIS, STRESS DESIGN

CnmMAND ENTFREDl
REM

COMMAND ENTFRFP I
RF" LINE 1nO (ANSWER F) SFT ALL I DAD CASES FOR FLOOD WALL ACTION,

COmmANO ENTERED,
REM 0SE DATA LIST TYPE TO RESET LOAD CASE 2 FOR RETAINING WALL ACT

COMANO ENTFRfDi
TYPE 2 2

CioANn ENTERED,
REM0

CnMMAND ENTFRfnD
REM LINE Iiln rANSWER H) SET ALL IOAD CASES FOR HYDRAULIC OPTIONS)

COM-AND ENTFRED,
RfM THIS IS NOT CHANGEARLE

COMMANn ENTERED,
RFM
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COMMAND) FNTfqFni
SPNI 0 P0 A7?D 12'i C 0 C 0

COmmANn FNTFPFDIl

RE- DATA LYST SPT7 *TLL RE COPFr bATOMAITCALLY FROM D)ATA LIST SPE3

COMMAND FNTFPREDI
REM

CnMUAN) ENTFQ~Erm
SSMC 0 Ah~s 10A0

COm-AINO ENTFN~fLt
SSy 0 87. I on.0

COMMAND FNT'WFrl
OF -

Cn-ANn EkjTFr~n
sot F A 7* 0 A7.n P 0 . 0 o n . r

CO0"4AND FNTFPTOIl

COMMAND ENTFRFr'I

SEEP 0 a 7 s 97.nI 0 10

COMMAND ENTFPED,
RM

COMMAND FNT*FOi
wlIA 100.0 5. C C

COW~MANr) ENTFRFDt

WLAB 1h.3 10.n 20.0 n.0

CO-MANnfl NtFOn
wLAm 1A.0 C IF1*O

COmMAND) ENTFRrD,
MLA'K 0 -5.7 1A.0 P.IU?PST

COMMAND ENTFREDI

*LAS IA*0 fl.j935~ul3A7 Pt40 0.0 0.0 C

COMMAND) ENTFQEDI

wLAT FM3. IA.A 100 0 0,0 C

CnMMANr) E-4TFRfnI
REM

COMMANn ENTFRED,
REM NOTE list OF REM COMMAND TO ANNOTE DAYA PILE (NOT PIECUTED)

COMMAND FNTFREDI
REM (?WERE ARE ArTIIALLY ONLY 1o LINES OFOATA FOR I LCIAD CASES)

COMMAND) ENTFEREDI
REM-

COMMAND FNTFREOi

* lPDATF FILE OFSft
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1 -1

COM'AND ENTfEED

COm4~ANO FNiTFRFOIj
RUN FA

EKA
0
DLE 2 .- ANALYZE ENIRITr v *ALL , ,r.EN DESIGN ,.11T0 wnDOULE

1SIt25 ON tQ/ 3/80

SREGIN BASIC STABILITY DATA CNECK

DEFAULT VALLE n; bZ.S0000 uSED FOR GAAA (LOAD CASE U

nEFAI'LT VALLE OF lsO'PO~O USED FOR GAMAC (LOAD CASE 1)

DEFAULT VALUE Of O. USED FOR UCEfS3 (LOAD CASE II

DEFAULT VALLE OF 0. USED FOR UCEXSU fLOAD CASE 1)

IEFAULT V AL E O 0.( u;ED rOR UcExS (1 DAD CASE s )

OEFAULT VALUE OF 0. USED FOR kRlfSI (LCAD CASE I

DFAULT VALUE ' 0, QSED FOR uCFS& (LOAD CASE 1)

DEFAULT VALUE Of 0, 'USEn FOR LICBFF Z (LOAD CASE I)

DEFAULT VALUE OF 0. u SED) FOp UCAFS7 (LOAD CASE 1 )

DE FAULT VALUE OF 0, IS ED FOR UCBFSb (LOAD CASE I)

DfA ULT VALUE of I,10000no USED FOR UCS (LOAD CASE I )

nFFAULT VALlE nF 1.0O0(O0o USED FOR UC,,l (LOAD CASE 1)

EF AlLT VALUE OF I.000000 USEr) FOR U1C-m fLOAD CASE I I

Ot F AULT VALUE OF 2 USEt FOR TF-OC (LOAD CASE I)

r~f.A LL T V &LLF OF i uSEDt FOR IFSOm (LOAD CASE I I

DE F AULT VkLuF OF 1,000n00 USED FOR CFmA (LOAD CASE i)

No DEFAULT vALuE FUR RRuJN SD SET TO PlNEFINED (.,OAD CASE 1)

OEf AJLT VALUE DF 1.0s0(0 USED FOR F5mIN tLDAO CASE 11

I)FFAULT VALu, 'F 2 USED FOR %SLIDE (LOAD CASE 1)

nFF AULT VALUE nl a USED FOR !F.OC LOAD CASE 21

pfFA0LT VAL,,E OF I USED :OR I1rso- (LOAD CASE 2)

DErAu.LT VAL)E OF 20lnocooO USED FOR CNA (LOAD CASE 2)

DEFAULT VALUtE nF 0,15331 USED) FOR QRwN (LOAD CASE 21

DErAULT VALtsE OF e,5nqO0ln USED FOR FSw3N (LOAD CASE 2)

nFFA ILr YAItE r . USED FOR NSLI)E (LOAD CASE ')

14A-7LT vA LU nt p 0 FOQ 7F.Oc OAO CASE i
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'IEPAOLT VALEE 09 1 tUSED FOP IFSO- (LOAD CASE 3)

DEFAULT ALIF n F 1.0~(o00 USED r LP CFMA (LOAD CASE 3)3

NO r)FAL VALUE FOnP PP3IN SO SET TO U'NDFINED (LOAD CASE 3)

r)FFAULT '.ALLE I)F 1.snpnoo kuSED FOR FSTIN (LOAD CASE 3)

DE;AIT VALIE OF 2 ',sFr FP9 ,S L I OE (LOAD CASE 3)

ExAmPLE 2 .. ANALY7E EKIWIRIT PA WALI , THEN DESIGN WITH. MODULE
119g3126 ON I?/ 3/An

* EGCIN PART 7 OF STAMITLITY D)ATA CHECK

fEXAMPLE 2 .- ANJALYZF EXH4IRIT M .4ALL, THEN DESIGN WITH MOD)ULE
11153126 (IN 12/ 3/ofl

* F(IN mn~ilLE FA

VARIANLE HFFLW CALCULATED) 8.7nfl (.Tw2.TSTR)
VAPIARLE WSAPR CALCULATED 04 D)EFAULTED TO CLOSE COORDINATES,

HSRP9 a 0.193-34A IN/FT,

CnODINATES OF CORNERS OF WALL CROS*#.SECTION

i-rorOInNATES ARE + TflwARD HEEL FROM HASIC WORKING POINT (8WP)
Y.COOPOTNATES APP ELEVATIONS

RI', x V DESCRIPTION OF POINT
........... .......... ................................... e......

I n . 1IOO.Ofl 0 0n 4SIC WOQING POINT a TOE.SIDE OF STEM TOP
2 -. 2SO() LAUSonO HnTTOm nP TOE.SIOE FACE OF STEM (AT T51)
3 .n.2Sno 8LA,5ooo RFTWFEN T31 AND TS?, ON TOP FACE OF TOE
'a .Atonl Au.900 TOP OF TOFHT a AT Ou1TER END OF Tm.2
5 .A~ron( 83,OO0 TriP END OF BASE In AT ATEI

6 oqp',fl A1.0nof Tr)P OF TOF.SIDE FAEF OF KEY
7 pQ'joo 77.3n00 RmTTOm OF ToE.SIDE FACE OF KEY
A In*U5n0 77.3000 ROTTOM OF MFEL.SIDE FACE OF KEY
9 In.Usom R13,O0nn TOP OF HEEL.SIDE FACF OF KEY

In In.U5I 83*O0r0u H4FFL END OF BASE
11 I6.'Js00 R4a,500 TOP OF HEFLT2 8 Top OF OUTER END OF HEEL
I? t.7%0fl ALJ,500) RrITTOH OF HEEL.SIOE FACE (If STE"
13 rnn lnn.oonn PITTOm OP HEEL.SIDF TOP PANEL Of STEM
I di l.5,fon I0D*000 TnP OF HEEL-sinE FACE OF STEM

a HOIRIZONTAL NONaSEFPAGE PRPSqSURES ARE ZERO
4 RECAtJ4F YflIJR BRACK VALUE OP I CANCELS ACTIVE EARTH
9 AND RFCAUSE PRESSU1RES W; AND/OR wLJ (DATA LIST SCION)
a APE IJNOEFIPIED, ZERO. Dr) NFGATIvF.
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TiwF Ff)LLU.lING tARLE INC.LIIOFS W.ALL ANn SnIL'wATER MASS ARiOVE PASE, ANU
TwE FORCES ACTING ONh 1'?. PXCEPT THAT HORIZONTAL SEEPAG AND UPLIFT
ARE Nf)T INCkUOET' HERE. "ACTIVF EARTH" INC( ODES THE M3.W.IJ WAvTER PRESSURE
IF A CRACK IS ASSlImfn IN TNF EARTH COVER OVEga THE ENM OF THE HEEL.

I OAA CASE I
VERTICAL HORIZONTAL MOMENT

FO1RCE FORCE

LM/SL ICE LR/SL ICE L9-FT/SLICE

mALL R3 M.00 0. 1458
AI'TIVE EARTH n.* 0. 0,
SIIIL+-AYFR n. IooliQ*'s2

SIIQCHA~rFpS n. I 0,
rOIREC t LOAOS A.O 0

4 * 0 0,
FARTWQIIAXF n. 0 0,

TOTAL t93A7.06 0. 18176S,Z'4

ft wnRIZON-TAt NON.SFEPAGE P FSSIIQEi ARE ZFPn
A RECAUSE YOUR KRACI( VALUE OF I CANCELS ACTIVE EARTH
0 A~n RFCAIUSE PQFSSIRES W3 ANO/OR wil (DAIA LIST SCWH',
0 ARE UNDFINED, ZERO, OR NEGATIVE.

THF FOLI.U',IiNG TARLE INCLUDES UAI L AND SoIL+AATER MASS AROIVE BASE, ANU
T"F FORCES ACTING ON ?T, EYrFPT THAI HORIZONTAL SEEPArE AND UPLIFT
ARF NOT INCtUDnhn HFEE "ACTIVE EARTH" INCLUDES THE .. u *ATEP PRfS5URE
IF A CRACI( 1S ASSUMEn IN THE EARTH COVER OVER THE END OF THE HEEL.

LI)An CASE P
VERTICAL HORIZONTAL MOMENT

FrOwCE FORCE
LK/SLICE LAi/SLICt LB.FT/SLICF

........ ................................... .................
*ALL QSIR.On 0.

ACTIVE EARTH n.0,0

SURCNADOES 0. n, 0.
D)IRECT LOAD)S .0, 0

qIND) 0, 0* 0,

.... ........................................................... .

TOTAL IQIA7*A6 0. 16 17 13 2

m HORIZONTAL NON-SEEPAGE PRESSURES ARE ZERM
0 RECA'JSE Yr'IIR k4ACK VALUIE OF I CAPJCFLS ACTIVE EARTH

AANn RECAhjME PRESSURES W3 AND/OR WOI (DATA LIS
T SCWHI

0 iRE l)NDFTNFD), ZERO, OR NEGATIVF,
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THE FOLLOWING TARLE INCLUDES WALL AND SOIL+HATfR MASS ABOVE BIASE, ANO
THE FOQCFS ACTING ON 1T, FxCEPT THAT HORIZONTAL SEEPAGF AND UJPLIFT
ARE NOT INCLiJDEO) HERE. "ACTIVE EARTH" INCLUDES THE w3.wU WATER PRESSURE
IF A CRACK IS ASSUMED IN THE EARTH COVER OVER THE END OF THE NEEL,

LOAD) CASE 3
VERTICAL HORIZONIAL MOMENT

FOIRCE FORCE

LH/SL rf LAJ/SL ICE LH.FT/SLZCE

wALL 93A,flo A, 1045.02
ACTIVE FARTH o' 0, 0,
SnIL,'-AtER 1606h9.0b 0. 10071R.'42
SURCHARGES 6 * 0. 0,

~IIEry LOADS 0. 0, 0.

FAQTHGIJAXF 0, 0. 0

TOTAL 19387.06 f A. I1 76S ,24

F. A-PLE 2 - ANJALYF EYHIRIT 11 WALL *THEN DE.SIGN WITH MODULE
1IS5311fl ON 121 3/80

ARFGIN THE OVERTIRNING COMPUTATION

LOAD CASE I

DEFAULT VALUjE OFl I USED FOR NPPOCLC) (LOAD CASE 1)

RESULTANT IS OIUTSIDE THE KERN ON THEF TOE SIDE

vFFECTVE ASF a 15.73 (FT),
-OORnINATESj (Fl ZERO PRESSURE ON THE BASEI

XZ a q.Ag AND YZ a 77.30

CREFP PATH DESCRIPTION FOP LOAD CASE I

X.CoOROINATES Y.cnoRDINATES HYDROSTATIC PRESSU)RE
lusq?.Oo 0,

lo*'iq 77. so 1231.25
lo~us 77,1n 1231,25

q.8A 77.10 1231,(JS

A .? ;)q A0o 718,?7

MVFRtlI0N?~r "4VfJAlut IC GRADIFNT *N3r

pVAlIE i F NPPrD(LC) ~F(IIN() 5 1 IN S/R riJFKIT (LnAn CA-11
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PASSIVE EARTH PRF SSURkS FOR LOAD CASE I

NPPn U

H FVATIN flr TOP OF SOIL 9 s7,559 (FT)
PPESSIQpF AT TrIP OF SOIL 9 0. fLHS/Sn.FT)

ELEVATION AT MOTTnm OF TUIP * 83.01"O ( FT)I
PRFSSIIPF AT 411TT(lm OF TOE 2 *722 . h (LMS/Sn,FT)

FLFVATIn~N (iF LllwFST POINT ON -ALL a 77100n (FT)
PRESSRF AT LnhFiS1 POINT Oki wALL a -722.26 (LA)S/SGFT)
PASSIVE FAPIw FORCE 3 S57h3.1 (LRS/SLICE)
PASSIVE EARTH4 MOMENT 2 -9231.7 (FT.LBS/SLICE)

nISTANCE FROm THE TOP TO THE RESOL TANT x S,24i (FT)
VFRTICAL FORCE nUE TO (uPLIFT PRESSURPE ON MASf 2 -t0302.76 (LAS/SLICE)
HORIZONTAL FORCE Ofif TO HYOROSlATIT PRESSURES a 5163,SB (LOS/SLICE)
-MFMNT DUE TO UPLIFT AND mYDROSTATIC PRESSURES a -12LJ942.20 (FT*LeaSLICE)

TwF RESU)LTAkNT RATIO s 0.3214, FOR LOAD CASE I

LOAD CASP 22

DEFAUILT VALluE OF 3 LiSED FOP NPPDCLC) (LOAD CASE 2)

RESULTANT IS OUTSIDE THE KERN ON THE TOE SIDE

EFFECTIVE BASF a b.AR (FTI,
COOINATES OF ZERO PRESSURE ON THE RASEJ

A1 a 1.03 AND YZ 8 8S.00

CREEP PATH DESCRIPTION FOR LOAD CASE 2

X.COOROTNATES Y.COORDINATES HYDROSTATIC PRESSURE

10.0c; 07.00 0,
ID,'I5 77.10 1231,2s
ln.U5 77,10 1231,25

A,95 77.30 1231,25
m ? m,00 875,00

1,03 A3.00 A75,00
.. 583,00 S16,12

A7 , s 0,

OVEPTIJRNI~r HYDRAuILIC GRAOIENT a 0.8351

,V AL UP OF NPPO fL C 1~ ru 3 IN S/R THEK!? (LOA'' CASE 2)
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PASSIVE EARTH PRESSURES FOR LOAD CASE 2

NPPn 9

ELRVATTON (IF TOP OF SOIL 9 ( FT)
PRQStIRE AT TOP OF SOIL s 0. LSS,

ELFVATInN OF LOWEST POINT ON WALL s 77.300 (FYI
9PQSSkJRF AT L04FST POINT ON "ALL a .QbT*73 (LRS/50.FTI

PASSIVF EARTH FnRCF 9 ouJ9A3.7 CLR9/IRLICE)
PASSIVE FA14TH 40OENT 2* 11320. (FT.LIRS/SLICE)

D)IRTANCF FPrU THE TOE TO THE RESULTANT a 3,5a (FT)

VFRTICA. FORCF tnUE TO UPLIFT PRESSIRF ON B~ASE 10 *l1S95,S6 (L0S/tiICE)
HORIZONTAL FORCE OhtiE TO MYOPOSTATIr PRESSURES a u9~20.64' (LAS/SLICE)

THE RESULTANT RATIO 2 0.2275, FOR LOAD CASE 2

LOAD CASE 3

nEFA(ULT vALiE nP 1 USfl) FOR APRO(LC) ttOnAO CASE 3)

RESUILTANT Is OuITSIDF THE XFI4N ON THE TOE SIDE

FrFFr.TIVE RASE x t19,73 (FT),
CnOROi ,ATES DE ZERO PRE SSIIRE ON THE 4ASE I

X7 q.AA 4ND VZ x 77,30

CREEP PATH DESCRIPTION FOR LOAD CASF 3

X-COORD)INATES Y.COOWOIjNATES HYDROSTATIC PRESSURE
1().4 5 9 . 000,

77.30 1231.25
77,3fl 1231.25

9,871,30 123t.2S
p,qS 77.30 1209,J5

R,9 3.00 718.?7

.9.9 g.00 3Ab.qA

.83A7.50 0,

OVERTUJRNING HYDRAULIC GRADIENT v 0.3759

2, VALUE OF iPPO(LC) FOUND a I IN S/R CHEKIT (LOAD CASE 3)

PASSIVE EARTH PRESSURES FOR LOAD CASE 3

Nppr) I
kLEVATION Of TOP OF SOIL A 7,55Q (f T)
PQESSUiPE At TOIP OF SOIL a (0, (LMS.SQ.FT)

ELEVATION AT AHOTTOM OF TOE a A3,fl00 ITT)
PRESSIINE AT BOTTOM OF TOE a -72;).26 (045130.FT)

ELEVATION OF LOwSS POINT ON WALL v 77,300 (F T)

POFSS110f AT LOWEST POINT ON WALL a .722.26 (A QTIPASSIVE: EARTH FOqRC a -5763.1 (LMS/SLICF)
PASSIVE fARTH motAENT a Q211 .7 (Fl.LSSLICEI



11 TANrt purm THF Tr Tn 7.4 W kSUL TANI a S, 2u (FI
vFWT ICAL FORCE n)tF TO IP1 IF I PQF SSIREF ON RASE a . Inlo?.?b (LFS/SL ICE)
mR I Iln"AL FOQCF r IE In HYDROSTA TIC PRESSURES U a 9763,98 (LRS/SLICE)

-n-F-It nlF TO UPLIFT AND minnosTATIC PRESSURES 0*12qR.20 (F1.LRS/SLICF)

Twf RE4-ILANT RATIO 0 0.3214, FOR LOAD CASE 3

AF r I% SLIDING % C O-F1iYAT TON

FACTOR fi SFFTY FOR MIN. Om'EGA (LEVEL) a 7*1J3

SuI- OF DPIVINr, FoRCES a 7111,n20 (LASS/SLICE)
S'i" OF WFSISTING FORCES *77t43.337 (L9S/SLICE)

PASSIVE EARTH FORCE a S579.80 (LAS/SLICE)
ACTIVE F ART4 FORCE a 0. (LRS/SLTCF)
UPL IFTI FORCE a 017092.A9 (LAS/SLICE)
St)m ATII'N OF wORIZONTAL "ATER FORCES a 7711.02 (LOS/SLICE)

FAILtIPF PATH rOORDINATES LINrEQ THE NEUTRAL BLOCK

-S.As 77.30
8,09 77.30

F AC TOR OF SAFETY FOR MAx, OMEGA (TOE TO KEY) 0 3,99

504m nF DRIVING FORCES5 a 6230,989 (LRS/SLICE)
Suim OF RESISTING FORCES a 6234.49 (L85/SLICE)

PASSIVE EARTH FORCE a 2417,22 (LAS/SLICE)
ACTIVE EARTH FORCE a 0, (LBS/SLICE)
UPLIFT FORCE m ot3bil.8l (LASSLICE)
SUiMMATION OP HORIZONTAL wATER FORCES w 6677,13 (LAS/SLICE)

FAILIURE PATH COOROINATFS UNDER THE NEUTRAL RLOCK
w Y

A,95 77.30

FINAL FACTOR (IF SAFFTY AGAINST SLIMING U 3,99, FOR LOAD CASE
MY ALLnwARLF STRENGTH mETHOD
C'uC,FS,7r TANPHMPUTANPHY/Fg

50m (IF r'RIVINf, FORCES m 623M.QAdJ (LAS/SLICE
SliM (IF aPSISTIN. FORCFS a 6230.q35 (LAS/SLICE)

PASSIVE EARTH FORCE a 2017.22 (LAS/SLICE)
A~tIVE FARYN FORCE 8 0, (LAS/SlITCE)
UCLIFT mA~CF a -13611.A1 (LAS/SRLICE)
StU"MATION OF HORIZONIAL wATFR FORnCES x 6677.11 (IHS/SL!CE

PA ILI~f PATm COrOINr~ATE S lINDE A THE kf (tUtAL ALOCK

11 
Y
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FACTrO OF SAPETY F U'T MIN, nMFGA (LFVFL) Ss

Slim (f nTVP;G FORCES 8 7711*O?fl (LBS/SLICE)

SlJU OF PESISTING FORCES a 43Ol.358 (LBS/SLICE)

PASSIVE FARTH FOrE a 2101M,05 LBS/SLICE)

ACTIVF FATH FORCE a 0, (L9S/SLICE)

UPLIFT FORCE a -17092.8Q tLHS/SLICE)

SUMMATION OF HORIZONTAL IATER FORCES 2 7711,02 (LRS/SLICE)

FAILIJPF PATH CO(jROINATFS ItNnFQ THE NEUTRAL BLOCK

x Y
.5.015 77.30
AS 77.30

FArTOR OF SAF ET FOR MAN. OMEGA (TOE to KEY) a %.18

SliM OF r'.RIVTNG FORCES a 6h77.12q (LRS/SLICE)
SUP OF RESISTING FORQCE a 34570,68 (LBS/SLICE)

PASSIVE EARTH FORCE a 10285.56 (LRS/SLICE)

ACTIVE FARTY FORCE 4 0, (LBS/SLICE)
UPLIFT FORCE a -13611.fl (LBSiSLICE)
SU'mAyInN OF HORTZONTAL wATER FORCES 4 6677.13 (LBS/SLICE)

FAILiJRF PATH COOROINATES UNDER THE NEUTRAL BLOCK
x Y

03. 5 77.30

FINAL FACTOR OF SAFETY AGAINST SLTItNG a S.t. FOR LOAD CASE 2

RV 5fR FRICTION METHOO

S11 OF nRIVIIG FORCFS a 6765.836 (LRS/SLICEI

$11. OF RESISTING FORCES a 350141.312 (L$S/SLICE)

PASSIvF EAPTH FORCE a 11772.51 (LRS/SLICE)

ACTIVE F&RTw FnRCF a 0. (LRS/SLICE)

UPLIFT FORF v K13978.4 (LRS/SLICE)
SUMMATION OF HORIZONTAL wATER FORCES • 6765,A (LRS/SLICE)

FAILIurE PATH COOROTNATF IINOFR THE NEUTRAL BLOCK

R,QS 77.10
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F kC Y('WJ fIF SAFETY 16)R -IN. OME.GA (LEVEL) I ?.U3

3' n rprQ~vIN, rnPCF5 c 7711.020t (LAS/SiTrEl
S5IM F Q SISTPJG FORCES a 77I'4.517 (LBS/SLICE)

PASSfVP fA'kTH FORPCE a 559980 (IRS/SLICE)
ACTTVF FAIRTH PF(RCE a 0. (Ll45/SLICE)
IPI IFT FlIICF a -17092.A9 (LRS/SLICE)

SUMMATInN UF HnRIZONTAL WATfP FORES a 711t.02 (LRS/SLICE)

F AILIJRF PATH cOCOPOINATP S IINF)ER THE NEUITRAL BLOCK(
x V

A,9% 77,311

FACTOR nF SAFETY FOR MAN. OMEGA (TnE TO K'EY) U 3,99

SIju n Op RIVIN FOiRCES a b230.984) (LAS/SLICE)
SUm nF RESISTING FORCES a 62341.91's tBS/SLICE)

PASSIVE EARTH FORCE u 24~17,22 (LBS/SLZCE)
ACTIVE FARTH FnkCt a Os (LgS/SLICE)
OPLIF? ;FORCE a *13611.81 rLSSLTCE)
StiJMATTON OF HORIZONTAL wATER FORCES a 6677stS (LBS/SLICE)

FAILuJRE PATH CoO~nINATES UNDER THE NEUTRAL BLOCK(
x y

A.Qq 77. so

FINAL FACTOR OF SAFETY AGAINST SLINING * 3,99, FOR LOAn CASE 3
By &Ll.On.ARLF STRENGTH HET~nOO

C 2C/FS.?t * TANPH( 'uTANPHI/Fg

Slim (IF rRIVING FORCES a 6230.QBu CLSSLICE)
su

m 
nFl QFSISIN, FORCES 2 6230.qS% (LBS/SLICE)

PASSIVE EARTH FORrF z 2'117,22 (LBS/SLICE)
ACTTVF FPT64 FORCE a 0, (LAS/SLICE)
UPLIFT UroP a -13611.81 (LRS/SLICEI
StUMMATION OF HO1RIZONTAL ,ATR FORCES a 6677,13 eLB)S/SLICE)

FAILUREF PATH COORIDINATES INnFQ THE NEUTRAL BLOCK
x Y

A.95 77.3()
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EXA"OL7 , ANALY7E EXHIRIT - WALL. THEN DESIGN WITH mnDULE
121 0I%~n ON 1?/ 3/AO

RFCTN ALLno(ARLF REAWING CAPACITY Cr~mPUTATTO'NS

T14FPhqAE L IER IN S(17. 3

PIIR Lr)AI CASE I

FOPR THE BASE COnODINATES Xu -59I Va 83.00p THE ABSOLUITE VALUE 073
THE ALLO.APLF REPING~ PRESSURE a 8000,00 (LBS/30.PT)

THE ACTIJAL REPING PRESSURE a I1155.18 (LBS/So.FT)

FIR) THE MASF CnORINATES X2 9.25 va 83,00, THE ABSOLUTE VALUE 073
THE ALLOwARLF REAPING PRESSURE a A000,00 (LHS/Sf3.FT)

TH$ ArTIJAL AFAR1NG PRESSuRPE E 119,57 (LOS/30,FT)

FOR THE BASF COOPO)INATES Xs 9,95 YE 77.30o THE ABISOLUJTE VALUE OFI
TWE ALLOiARLF REARING POESSJR x AO00,00 (LBS/Sc.F7)
THE ACTIIAL 9FARING PPFSSI)PE bAh.16 (LOS/SQ*PT)

FOR THE BASF COORDINATES Xx 10.115 Ya 77.30, THE ABSOLUTE VALUE DPI
THE ALLOWABLE REARING PRPSSURF a 8000,00 CL8S/3Q.FT)
THE ACTUAL HFARING PRESSURE a 0, CLOS/S0.FT)

THE REARING CAPACITY OF THE SOIL IS SATISFACTORY FOR LOAD CASE, I

FOR LOAD CARE 2o

THE EFPECTIVF HASE WIDTH IS LESS THAN SwICOATA LIST mLAR).
SO A LINEAR ExTLJAPoLATIOPN AT A CON7STANT ELEVATION WAS mAPE DR THE
REAPING CAPArITYIAAP3TN.AMPSTW,ARPRTN,ETCI TO FIT THE RANGE

FOP THE RASF COorDY)NATFS XE .93.9S Yo 81.00, THE ARSrLLJTE VALUE 071
THE ALLOwAALE REARING. PRESSURPE a AOOO,00 (L"S/SQ.FT)

THE ACTUAL EARIkG PRESSUWE 9 IS9h.47 (L9S/SQ.FTI

fDR THE RASP COnOINATES xx A.25 yo Al,00, TH4E ABSOLUTE VALUE 073
THF ALLnwARLE REARING PRESSURE a 8000.00 (LRS/Sn.FT)

THE ACTUAL REARING PRESSIURE a 0. (LKS/SGET)

FOR THE RASP ro(IOTNATFS ks A.9S YE 77.30, THE 4ARSOI.ITE VALUE DPI
THE A(LLwARLF HFARIN. PPP5SSORE a AM00,00 (LBS/Sn.FT)

THE ACTIuAI RE ARINl P~pi SIIRE a 0 . LRS/S0*FT)
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I OR THE IAS COODIATES )1% toos Y% 17,10, T14E ARiSOLUTE VALUE OF1
Yw ALL.UwARF REARING, PQESSIIAE 9000.000 (LR5/5Vm,FT)

T4F ACIJAL AEARING PRESSURE F (L4S/SQ,FT)

THE REAPINGl CAPACITY Of THE SOIL 13 SATISfiCTORY fOF? LnAD CASE,

~FOR LOAD CASE 3,

FOR THE HASF rnnpROINATFS Xu S.A VS 4%*00, THE ABSOLUJTE VALUE Ot
THE ALLD.WARLE REAPING, PPESSUE a 800n.00 (LBS/SnFT)

THE ACTUAL RFARING POESSURF m i.155*JR (L8SiSQ,FT)

FOR THE HiSs COORDINATES X* 01.25 Va AS*00, THE ARSI9LUTE VALUE OFo
Tmf ALLOO~AALE PE&R!NG PRESSURE 8 AnOAl,00 (LRS/SQ.FT)

TWF ArTOAL APARING PQ SUQE a I 19.Sl CLOS#0.VTI

FOR THE RASE CfOfllNATE' am 9.95 Y S 77.30. THE ABSnTLUTE VALUE OFO
THE &LLOw&RLF RARIQNG PS1SURE a 4600.,00 (LMS/99.FT)

THE ACTUAL AfARtPJG PRESSURE a 68,16 tL8S/SG,FT)

FOR THE RASF COORDINATES Xu i0.'iS Ys 7.30, THE ABSOLUJTE VALUE CO
THE ALLOniARLf REAPING PRESSURE 8 000,00 (LOS/SoFT)

THE ACTUAL BEARING, PRESSURE u 0, (L4SiSQ,FT)

THE fAEARtNG CAPACITY OF THE SOIL IS SATISFACYORY FOR LOAD CASE, I

EXfAmPIP ANALVY7- Et"IRIT M *&LL, THEN nESIGN wsITH mnoULE
121 0:50 A"'J 121 3/A0

AFBGIN COST ANALYSIS

COST 4 VOLU'mE OF E.EC VAYED MATERIA ..... ..

SOI LAF VOUM 0T CTTTAL COST
(CUI.911LFT) (COOLLARS/CU.FT) CDOLLA4S/L.FT)

3 ~ .I"0. 0.

COST It VOLUMt OF RACWFILL mATERIAL.

(CCu'i/L .PT) (nOLLARS/CIJ.fTI (DOLLARS/L.FT)

0, 0,

FILTVR ZONE n, 0, 0.
?2,40. 0,
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COST L VOLUME OF CONCRETE .

SECTION VOLUME UNIT COST TOTAL CUST

(CU.FT/L.PT) (OOLLARS#CU.FT) (DOLLARS/LFT)
STFm 27,13 1,00 27,13
RASF 24,05 1.00 24,45
.EY 1Os 1,00 10,5

TOTAL CONCRFTE VnLUME 8 62,12 (CLI FT / LF)o FOR LOAD CASE I

COST 9 VOLUME OF EXCAVATED MATERIA-

SOIL LAER VLM IT COST OAL COST
(CIFT/LFTI (OLLARS/CUFT) (DOLLARS/L.FT]

Q5.1s 0 , 0,

COST K VOLUME OF SACKF ILL MATERIAL.
.............................................................

SOIL LAYER VOlUME UNIT COST TOTAL COST
(CII.FT/t.FT) (nOLLARS/CUoFTI (DOLLARS/L.FTI)

I 30.gQ 0, n,

FTLTX N, 0, 0,

COST I VO(lME OF CONCRETE

SECTION VOIuME UNIT COST TOTAL COST
(CII.FT/L.FT) (OOLLARS/CUFT) (DOLLARS/L.FT)

STEM 27,13 1.o0 27,13
RASE 24,415 1o00 21.119
vEY 11,515 1.0 10,50

TOTAL CONCRFTf VOLUME a 62,12 (CU FT / LF). FOR LOAD CASE Z

COST & VOLUME OF EXCAVATED MATERIAL
----.-.- .-------------.......-... --

SOIL LAYER VOLuME NIT COST TOTAL COST
(CU.FT/LFT) (DOLL ARS/CU.FT) (DOLLARS/L.FT)

S 95,j5 0, 0,

COST K VOLUME OF BACKFILL MATERIAL,
........................ 0..................

SOIL LAYER VOLUME UNIT COST TOTAL COST
(CUFT/L,FT) (DOLLARSICUFT) (DOLLARS/L,FT)

t 3$,S9 0, 0,

2 0 0 * 0,
FILTER ZONE 0, 0, 0,

7 32,64 0, 0,

ON 0n0 0,

SErTION VOLUME UNIT COST TOTAL COST
CIi.FT/L.FTI (OOLLARS/CUFT) (DOLLARSlL,FT)

IT.M27.13 1.027,13
RASF pu,05 o0 211,915
1EV I0,S1 1.00 1Osa

TOTAL cnNCWFTF VOLUME a h.12 (CU FT / LFI, FOR LOAD CASE 3
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* MV(?N HOLt CON7ROL CALCIPLATInNS FOR LOAD CASE I

THE~ CO-PflTEn r'wEEP WATIO FOR A TI LEV. (IF 77,30 Is 2.b3?3

A MGIN Mf1Lt CONTROL CALCULATIONS FOR LOAD~ CASE 2

,.F4 rnmptTFr) rEEP PATIOI FOR A TIP FLEV. PFl 77.3nl IS 2.eh323

wfMEGIN Anil CONTNUL CALCULATIOnJS FnR LOArP CASE 3

EXAPLF2 PALYZF EVH1141T m W.ALL, TH4EN rESIGN weITH mnOULE
(PI fl9'"i3 ON 12 I/,)

MEr.?K nATA rHf CK FOR ACTIVE FARTI4 PRESSuREFS COMPIJTATInN

COlJLO4m9 S COEF FIC IENTS OF ACTIVE FARTH PRESSURES FnRg

4ACKE ILL ILAYFR LA ALt

HnPRTONTAL ACTIVE EARTH PQFSSURFS FOR LOAD CASE J
FOR CLA5SIC)IILOm91 ANALYSIS IN SP (FACE OF STEM)

OUTjPlT OF ARRAYS HS, EMS, 'AND YVS IN mODUtL. Sp FOR CLASSIC ANALYSIS,

FLFVATIOht INCREMENTAL WnRIZONTAL INCRtN1FxTAL HORIZONTAL
STATIC FORCE EART~rnUAKE FORCE

(FT) (LfRS/rti (LBS/FT)

M(It0 0. 0

FOP IMF hAvE LOAF) CASF TmF RESUJLTANT FORCES APF

Off 91LTAAiT HORIZONTAL STATIC ACTIVE FORCE a 0. LHS/HURIZ FT
ACTING At ELEVATION fl.

REAIL TANT HONI1Ol TAL ACTIvE FORCE (IkN EYCESS OF STATIC)
MlhI TO E AWTHQUIIAE a n. LMS/HORIZ FT
ACTING AT ELEVAION 0.
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EXAmPLE 2 .- ANALYZE EXHIBIT 4 *ALL, THEN DESIGN WITH PODULE
121 01313 ON 1?/ 3/80

SFCIN nTA rkTrA FOR ACTIVE EARTH POESSURES COMPUTATION

COULnrR'S rOFFFICIFNTS OF ACTIVE FARTH PRESSURES FORI
AACKFILL LAYEIR KA VALIIE

HORI7nNTAL ACTIVF FARTM PRFSSURES FOR LOAD CASE 2
FOR CLASSIC(COIJLOMR) ANALYSTS 1N SP (FACE OF STEM)

OUTPUT nF ARRAYS HS, EHS, AND YVS IN MODULE SP FOR CLASSIC ANALYSIS.

FLFVATION INCREMENTAL HORIZONTAL INCREMENTAL HORIZONTAL
STATIC FORCE EARTNLIAKE FORCE

(FT) (LBS/FT) (LBS/FT)

............... ...... .............. ....... .........

0, O

FOR THE ABROVE Lno CASE THE RESULTANT FORCES ARE$

RESULTANT HORIZONTAL STATIC ACTIVE FORCE a 0. LBO/HURIZ FT
ACTING AT ELEVATION o.

RE 4IlL TANT HORI7nNTAL ACTIVE FORCE (IN EXCESS OF STATIC|
tlnU TO EARTHQUAKE a 0' LIS/HORIZ FT
ACTING AT ELFVATICJN ti
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EXA'PL0 2 -- ANALYZE EWHIMIT " WALL, THEN DESIGN WITH mnDULE

12 1 0 194 (IN 12/ 5/ o

BEGIN OATA C-FCK FOR ACTIVE f A'TH PRESSURES COMPUTATTON
x

CntILf(TR'S rI1FFFICIENTS OF ACTIVE FARTH PRESSR[ES FnRI
ACKF ILlI LAYER KA VALIF

HORIZO7NTAL ACTIVE EARTH PRFSSURE8 R LOAD CASE I
FOR rLASSIC(COULOHk) ANALYSIS IN SP (FACE OF STEM)

OUTPUIT OF ARRAYS HS, ENS, AND YVS IN M00ULE SP FOR CLASSIC ANALYSIS.

FLEVATTON INCREHENTAL HORIZONTAL INCREE'TAL HORIZONTAL
STATIC FORCE EARTWOUAKE FORCE

(FT) (LS/F T 1 (LAS/FT)

BbSflO O,0.
0- .... ... . . .. .. . .t . . . . . . .

FOR THE AROVE LOAD CASE THE RESULTANT FORCES AREI

RESULTANT HORIZONTAL STATIC ACTIVE FORCE * 0. LHS/RORTf Ft

ACTING AT ELEVATION O.

RESULTANT HORTInNTAL ACTIVE FORCE (IN EXCESS OF STATIC)
OliF TO EARTHQUAKE 0 0 LRS/HORIZ FT
ACTING AT ELEVATION 0.

a

• EXIT nmfiLF FA
a

*

upnATE FILE RESET

COMM4NIl FNTFrEl
QligA. on
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a
* RGC, N Ol A CHC FOR "'(r)WLE Wl)

a

COPLFTE THF TRIAL 4LL f)ESCIPTTflN

n Fr iLT VAL .F fl 0. iiSFtn FOR MASER (LOAD CASF 1 I

tR CALCULATEll TO HE O.1439,

Off A ;LT VTLiE Of OF t'9FO FOR 1MSAME (LOAD CASE I)

TOE ENI OF RASE UNIT wIOTH a 1.nn0O FT. ANT'
HEEL EnD OF 9ASE LINIT WIDTH a 16O0O FT*
(MASIC WORKING PO7NT 1S 1.0 FT, L.InE),

LO EST CONCRETE m 77.30 FT., AT BOTTOM OF KEY

I)EFAIJLT VALUE OF It OSED FOR MAXOAR (LOAD CASE 1)

SPAHIN CALCnfLATFD TO HE 3'bbio

PAX14UM 3TEFL AREA PER FOOT, CALCULATED FROM
NO, II1MARS (-AXNARI AT 3,bb INCHES (SPAMIN)o

1S %.115 Sn. IN. / FT.

-. ....-. PRESSURE DATA VERIFICATION FOR LOAD CASE I .......

FM TUP CALCULATED TO RE 9T'ono
FOR LOAM CASE I

%EFAIILT VALUE OF I.n0000 USED FOR AQSF(LCI (LOAD CASf 1

*........ PRESSURE DATA VERIFICATION FOR LOAD CASE 2 . .

FM TOP CALCULATED TO RE 9vnoo
FOR LOAD CASE 2

SNPP) is 3

nfFAULT VALUE9 OF I,0nOOnO USED FOR AOSF(LC) (LOAD CASE 2)

..--.-.. PRESSURE nATA VERIFICATION FOR LOAD CASE 3 ..........

PH TOP CALCHIIATFn TO ME 9?,O0o
FOR LOAD CAgE 3

1 %PPO t3

TWFAULT VALuF (F 1onmon lf 0 FOR AOSF(LC) (LOAD CASE 3)

... .. ENO OFP ESS1E nkTA VFIICATTON...................
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-FF ALT VL at ffF 3 nl l*o o , t.'SE (I FOR FProA ( rflAD CASF I)

'F FA(:L 1' VALrE (IF 0, ?QnorOOF OR .-on FfOR f S 1 L fL DAD C ASE %I

r~fhsL vjAE 'IF 9 0 0 n 0 ii5(4T FOR RATION (LOAn CASE 11

COO~AOPATFS OF c:ONN(R45 OF wALL ERnSs.SF'CTIO)N

)frfriIATES AQ T-O..AQr -EFL FROM 14ASIC wrOING POINT 1 0%P)

Y-In~r)IPATFS A(PF FLFVATIO'NS

P T x v PSCRIPT!O , OF POINT

10OTi0( ( MASI( wOnh(!NO POP.? a TOE-SIDk OF SYfm TCP
.-?,,(1 144 nnf POTT0- OF TOE-S!OE FACE OF STEM A ~T ISJ

3 .0.21rfl ~ IF4.100 FFTFFN 'rsi AND TS2, ON TOP FACE OF TOE
U r"sn 8Q.9 00 TOP OIF TOEHT a AT OuiTER ENn OF Tw?

5 C;.ron 83.o0 TriF END OF IHASk 8 AT RTEJ
h~ p.?500 As.lfln TO)P Or TOEoSlOE FACF OIF (KEY
7 p .14500 77.1000 ROTTOM OF TOF.SID)E FACE OF XE Y
s oiilcT 77.10(10 WOTTOM4 OF H~EEL-SIDE FACE OF KEY
9 In*4sno al 0000 TnP OF HEEL.SInE FACE OF K(EY

In 10*Lj1,00 83.Tnno0 AFEL END) OF BIASE
i I I fI. "0 0 AuJ'SoO TO)P OF H4EELT2 N TOP OF O)UTER END OF HEEL
1? 1.i0 R4.5000 ROT TOM OF H~EEL.*SITE FACE OF STEM
is %.5,000 100.0000 9MITOM OF b4EEL.SIDE TOP PANEL OF STtM
Iu r'noo 1 0n0 0 0 a TOP (IF HEEL-SIDE FACE OF .5TEM

I~ .,7000 77,30n0 BOTTOM4 OF CUTOFF WALL UNDJER KEY

MEFAULT VAL( E (IF 0,34;0 00 00 UJSE FOR RATIOF (LOAD CASE II

DEFAULT VALI E OF 20000.00 usEn FOR FS?Lmlf (LOAD CASE I)

OE F A uL T' VALuE 11F n LiP r) FOR I Ft R CL OAD CASE )

DllF AuLTI VAL UE nF 3.90O0010 Iuu~ED FOR COVHS (LOAD C ASE 11

IIFPAIILT VAUjE OF 1,500010 USED FOR CCVTS (LOAD CASE 11

r FAtt T v&LuF (IF 3,%00000 uj $ r FOR COVTR (LOAD CASE I )

O! F Au)L I VALuiP OIF Lu.Soonon i uSED FOR COV84 ( LOAD) CASE I)

OEFA'.'L VALt (IF e .3710 00n USFID FoR SPASL fLO AD CASE I I

COrI-~NE PAsSVF PQF5 SLjQF vALUEt OF .7?2.P 40 HSU' FOR LOAD CASE I

C001111,41 PASSIVE PWESSUQF VALUE OF -
9
67,730r, UAFI FOR LOAD CASE ?

COMAlqNEr) PASSIVE PRESSURE VALUE OF -72?,?bJo OWS) FOR LOAD CASE
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EXA-PLE 2. A'.ALYZE EXH4ITT - WALL, TMEN DE~SIGN WITH ,r"iIf
12 1 2 1',') O1N 1?./ 5 /A

HE ~iG I" AL T pQ% ATE -E Thm)( ~ nF' '~S I G

A. RODVE T A 4L OF k. ANID Y.CO(1QMThATEiS AN(' THE FOLLOWING TAMLE OFDT

LIST S nESCPyMF T-F -ALL ASSIuMED FOP~ THE DESIGN ANALYSTS FREE 13OOIES.
IF T-E FINAL D!wENSIOksS Tt'QN Oi'T Tr Fi SUHSTANTIALLY nTFFERENT,
YUj mAY WANT TO RUN mnhIL. Mor A;APl.

Wt A F T 3 T-2 ST.R MEFL4~

%.LA4 H4 PSASER (LISTBWLBR)

-Lb-H wEELt? mEEL% HEELTI
tA.000on 8.7n000O 1#4.00000

WLAK KFLAG TIKEY *K(EY iT
0 5.7flfl00f 18.00000 8.142857

P LA 9 TSTT TSPi TSTR HSTPH HSTPO
lSflonno (t.lQ3UMjA 2'J.00000 0, 0,

0* 1
0
3SUAu

w.LAT B81 TnEHT T92 131~s
As.onomo 18.0nomn too0on 0. .0.12)46000E 3!

.... T0HIN8 THINS
lm*floono 18.00000

* EGIN ToF DESIGN

:UT REFINF . IN AND INCREASE THICI(NF S AS NEEDED FOR SHE.AR

R EGIN STEM~ DESIGN

PiiT QEINF IN AkND INCREASE THI!CKNESS AS NEEDED FOR SHEAR

HfGECIN KFY flFIrrN

''T QFINF. TN ANDP INCREASE T-4ICKNFSS AS Nk OEO FOR SwFAR
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:1iT WFI jNf I AN~ TPR.&S 1M41CKNFSS AR N4.f)E D FOR SmfAR

-L t T S I Kil SYR

too.ornnn r,.60olon P.sulssel 8.91o0nf

-L Ag M. As A'ER (L!SGSfR)
16.3noonf 0. 0,

-LAM mt~pH L LWw' ~
18.0onoo e.q~nooo I1~nonoo

-LA'q KFLhCDKYwxyFI
0 r3.7000on 1A.00000 812S

NLAS TSTT T SH IST WSPH 4
1 .'nnmo 0.1935uL 1,flOOO o 0

0.

..LAT R' I n wTT2 b
ps.nooo lm,omoa 0, 000600o

.... TMINH TMrNJ

K-CflO~flNATFS APF 4 70.*'~O 'tEL FRO" BAI -r~xll'" 0n!'%r 0AP
IV-rOO$Qe7NAE9 A~t flFVAT?n%S

xY v SCRltDY~r OF POINT

I A. IO0nf0 .io ~AhSI .OQKIr. POINT a Tnf.lot! OF St TCP
2 fl.2%0oo us M'J~U rTOl Of YOI-Srn. k~rfF 01 ~ m (AT' T511~ .o*?So- *oo HtT-tt% 151 4Nn TSZ, "h. l'p FACf rv TOE

%k ~ j~0 Ruj*snflf TOP 01 ?01IHT a AT o',TvQ t . r, Of T .

6 P*.?rmn ANnnl Tr'0 (19 T('E.S1 FACF rF Kf v
7 Ft.0 n 77. Inr Rrp 10') '19 TO '3.!I O ,irp OF "I v

S 1A.UY"00 S?*, nlfl Tti Or mf L-SIOE r& n f
10 1 n*aSO(T 81.0tnOo q EN'O orijS
11 Im'Us500 *Q.5AA 1110 OF HEL12 9 TOP OF OifliN D% Of NfE~L
1? 1,5")o 9U.Smon 4i'll TO OF WE Sn FACE OFr $TEO
13 1 mn m,~fo o. noo 0 A TTOM 00 NEL..SpF TfP PANFL OF Sflm

15 9*Tno 17,1o00M 14nTTC OF Ct.TrFF *Al L IIN0)R Kk'f
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THE W9 I FTW G IN 7 HF F LO T A !LE S A TIS FI F5 5TPFrl I m A N L)
Fb4  

llln-;'.?103 1MImil rnTF~.T I P P EQ FN~ T 0 A PF A I N EACH FALE).

T A H I () F ST
EEL VALliFS p. 57f 9 Sr) k / F 7.

' F LEv. ASTLST(-) ASTLSH(..,t ) AS7LSH.(W#?) ASYLS-IrP.3)
InOO 10 *0 0*7S M*?73 c c..C..
? qQ*0 0  0*?7i 0l.271 c. C ..

4 ) Q. n n .?7q n0?7q c.

7 quo*0f n0 A M.PA7 c. c..

Q 92. .o n 0 .2q3 n .2q1 Ae
In qlon 0*?Qeb 0.2..)b
II q 0 .o f).. . ?cc..2q

I' Ii.I' ().Inl? 00302 c c..c ..
AT ;

4
*l .,0 n m.1I9ns ... 3015

16 MbOon 0.311i n.53? **c

?ARLF IF STFFL VALI'1 5 IN I'ASF , qQ I N, AT,
I" I AT ENI OiF Tnf

I S T . ASTLM VI ASTLFITIm 2) A 3 1 p RC, A T L R m C m 2 A 3TL PH 3,
I 0 0 pl cc. 0.270 c. ee .

2 .0o n f?70 n ec 0 .270 *... c ..

9 A ,0p 39I2 n~~c 270 c... c c.

cc...2 .~~. .*.e. .
I ~ ,T ~ '??0ccc.. .A3? oetft*

F~~ A W A rI'. /F F FP9

A 'F 1A A..ce 1.~ 1( ,) q n..E50 fb.W T-G qn- H AL
A 4 r, %A1 9 F L "r I S T' F.. L T n l ? AIAIN

-I L- kA I~r ~ .l.3 L A ~ .~' yf~ w' k- If' -IF 9F;u ~ .

Fj T *.F ' w F~b.~. ~ PI''C % N J N AL

~ ~ ~' ~ ~ .bg~ L~ IS ?..~L14-95'
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DEPARTMENT OF THE ARMY
WATERWAYS EXPERIMENT STATION. CORPS OF ENGINEERS

P 0 BOX 631

VICKSBURG. MISSISSIPPI 39180

A' ENs . N

WESKD ?4 January 1983

SUBJECT: %eplacement Sheets for WES Instruction Report K-80-7, User's
Reference Manual: Computer Program for Design and Analysis of
Inverted-T Retaining Walls and Floodwalls (TWDA)

TO: All Corps Elements with Civil Works Responsibilities

1. Those sheets containing pages, iv, 1-1, 1-5, 3-3, 3-7, 3-8, 3-10, 3-12,
< 3-28.1, 3-29, 3-37, 3-38, 8-5, 11-6, and 12-28 should be replaced with the

attached sheets containing identically numbered revised pages.

2. We hope that a set of these changes will be replaced into every cooy py
of the original docuients in your office. Additional copies of these
changes or of the basic documents can be obtained through informal request
to Mrs. Rosemary Peck, Engineering Computer Programs Library, FTS: 542-2581.



HOW TO USE THIS BOOK

Instructions for the preparation of data arc, prese.nted in four
wavs. The user is urged to make himself aware of all four presentations

and select the one that best meets his particular needs:

1. For the beginning user: Paragraph 12-3, DaLa Preparation
Checklist. See especially paragraph 12-3-12.

2. Data arrangement reminder: Paragraph 12-2-10. This and the

list of commands in paragraph 2-3-1 are available while the program is

running by typing a question mark (?) as a command.

3. List of data lists and the variable names in them: Paragraph
12-2 and Figures 3-1 through 3-5. This is intended for use as a check-
list for the experienced user.

4. Detailed data definitions, arranged by data list: Chapters 2
and 3, plus the first part of each of Chapters 4 through 8.

A pull-out summary of all data lists is given at the end of Chapter 12.

MAJOR CONTENTS

Chapter Title

1 INTRODUCTION

2 EXECUTIVE COMMAND/DATA ENTRY PHASE

3 DATA FOR ALL MODULES

4 MODULES SA AND SP--ACTIVE EARTH PRESSURES

5 MODULE FA--FOUNDATION STABILITY ANALYSIS

6 MODULE FD--FOUNDATION STABILITY DESIGN

7 MODULE WA--(WORKING) STRESS ANALYSIS

8 MODULE WD--(WORKING) STRESS DESIGN

9 MODULE UA--(ULTIMATE) STRENGTH ANALYSIS

10 MODULE UD--(ULTIMATE) STRENGTH DESIGN

11 LINKAGE BETWEEN FA/FD STABILITY AND WA!WD/UA/ID

STRESS ANALYSIS/DESIGN MODULES

12 DATA LISTS AND OTHER TABULATIONS

13 GRAPHICS DISPLAY OF DATA AND RESULTS

14 EXAMPLES

iii
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USER'S REFERENCE MANUAL: COMPUTER PROGRAM

FOR DESIGN AND ANALYSIS OF INVERTED-T

RETAINING WALLS AND FLOODWALLS (CWA)

CORPS X0053

CHAPTER 1: INTRODUCTION

1-I PURPOSE OF PROGRAM TWDA AND THIS MANUAL. CTWDA is a computer-aided

structural design system for analysis and/or design of inverted-I

cantilever walls founded on earth or rock. Multiple load cases allow

the wall to act as a floodwall or a retaining wall. This manual is

intended for use by structural engineers. The program does not attempt
to establish any soil design criteria; such data must be entered by the

user after consultation with a soil design engineer. There are no

default values for soil criteria parameters, except as provided in Corps

engineering standards for structural design.

1-2 ORGANIZATION AND SUMMARY DESCRIPTION OF PROGRAM

1-2-1 Structure. CTWDA is a series of design/analysis modules,* each

performing one specific step in the design or analysis process.
These modules are callable, in any logical sequence, from an executive
command phase.** While in this executive phase, the user may call
various procedures for data entry, data review, saving the current desig,

status, restoring from an old status save, etc. This organization is

illustrated in Figure 1-1.

1-2-2 Brief Description of Data Entry. The data entry procedure is

similar to that for program TGDA,t except that the data phase is
combined with the command phase instead of being separate as in TGDA.
Features include:

a. Data are entered by naming the group and listing the values

in that group, all on one line.

b. Default values are requested by entering the letter D for the
desired data item(s), instead of a numerical value.

c. Values to be left undefined or changed to the undefined state
are identified to the program by typing the letter C instead

* A module is a subprogram that is controlled as one unit and that

performs one complete aspect of the purpose of the entire program.

** The executive phase of this program is the central core of the user's
flow of control. The user may enter data or start a module while in
the executive phase.

t TGDA (three-girder tainter gate design/analysis) is a computer pro-

gram (713-F3-RO-022) developed for the Lower Mississippi Valley
Division's Computer-Aided Structural Design (CASD) Committee in 1976.

- 1-1
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- ____ C~cmmind

In d . , of u set Con tro.
ii

Old Flow of User ControlFuture RST
Command . -- Flow of Data Values Command

Figure 1-1. Basic program flowchart

of entering a value for the particular item(s).

d. A value to be left unchanged from its previous state is
identified to the program by typing the letter S for the
particular item, instead of repeating the earlier value.

e. The program looks for illogical and inconsistent data and
identifies such items to the user for correction or use anyway.

f. The current status of items of inpuc data or of all data
values can be reviewed.

g. Multiple-level prompting is provided, with more detailed in-
formation when the user answers with a question mark.

Thus the program will accept several set:s of input data, where the
following sets contain only the changes to the data comprising the pre-
ceding sets. Repetitive data will remain unchanged.

1-2-3 Data Review. Two methods of data reveiw are available:

a. Input data may be reviewed with the LOOK command.

b. Default value review is available at selected points in the
interaction as described else where in this manual. Unless
reviewed with this option, default values are set automati-
cally by the user's selection of:

(1) Floodwall or retaining wall criteria.

(2) Hydraulic or nonhydraulic structure criteria.

Making the review of default values optional is expected to enable the
experienced user to simplify and expedite his preliminary designs. In
any case, the values are printed out in the report file. The combination
of a nonhydraulic floodwall, being illogical, will be rejected. Default
values are taken from Corps engineering publications; nonstandard values
set by the user are printed in the report file.
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(b) Up to five vertical concentrated ine lods parallel
to the wall (Pvl throuph I' in Ftgure 1-3) plus
the force Pv 5 centered on Oe top of the stem and

PvB anywhere on the base.

(5) Wind direction and magnitude (Figure 3-1).

(6) Earthquake effect acceleration factors or effective K

values, a

(7) Design criteria

(a) Load factors for reinforced concrete strength design

and overstress factors for working stress design.

(b) Allowable bearing capacity, interpolated values

over ranges of allowable toe base elevations and

base widths (see paragraph 3-2-2), for each layer

of existing earth.

(c) Minimum factor of safety against shear friction

sliding.

(d) Minimum safety factor for cohesion and tan data

values used in the sliding determination by allow-

able strength equilibrium methods.

(e) Limiting value of the overturning stability

resultant ratio.4
(f) Reinforced concrete design parameters.

(g) Specification of "hydraulic" or "nonhydraulic"

structure.

(h) Heel earth cover crack control.

b. Typical Application of Load Cases. Any load case may have
any or all of the effects described above.

1-4 HIGHLIGHTS OF CTWDA DESIGN

1-4-1 The Stability Design/Analysis Phase.

a. This place finds the least-cost combination of values inside
user-defined ranges of base width, bottom of tow elevation,

base slope, and key length, for a given stem ratio or toe
width, that satisfies stability requirements for up to 10

load cases. Cost factors include:

(1) Structural excavation, with separate unit prices in each

existing soils layer and for the key.

(2) Concrete, with separate unit prices for the stem, base
slab, and key.

(3) Structural backfill, with separate unit prices for each

backfill layer.
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b. Earth pressures for design are calculated by using either

Coulomb's equations for earth pressure and Boussinesq's

equations for surcharge pressures or by an incremental wedge

technique. Earthquake effects are based on the Mononohb-Okabe

method of equivalent Ka for earth pressure and Westergaard
theory for dynamic water pressure. Earth pressures for

analysis can be either as just described for design or as
read in by the user.

c. Hlvdros tatic pressures are calculated by the line of creep or
design and by either the line of creep or as defined bv the
user for analysis. Control options include:

(i) Crack over heel or not.
(2) Each load case calculates its own pressurec; or all load

cases use the value determined for one sclected load case.

(3) (ho ice of:

(a) Creep.

(b) Hydrostatic over heel and toe; linear variation

between heel and toe (as for dams).

(c) User-defined vertical and horizontal pressures.

(d) Water over toe sets the weight on tie toe; water
over heel sets the weight on the heel and the uplift
under the base (as for the wall of a lock with an

impervious floor)

1-4-2 The Structural Design/Analysis TPhase.

a. This phase uses the working stress (ACI alternate) method

and provides for future addition of strength design. Design
is for minimum slab thickness within the controls selected

by the user in the input data. Default is to a simple, basic
wall that the user may elaborate on by adding additional in-

put data as desired. After the concrete dimensions have been
set for moment, axial force, shear, and architectural consid-
erations, reinforcing steel requirements at critical and

selected locations are calculated directly for the actual
thickness, moment, axial force, and shear at each location.

The need for multiple layers of steel is checked based on
maximum bar size and minimum spacing as selected by the user.

Multiple layers are used if needed, including adjustment of
slab thickness. The 1977 edition of ACI 318 is used.

b. Maximum wall height from top of stem to bottom of key is
68.0 ft*; maximum base width is 48.0 ft. These maximum
dimensions may be increased later.

* A table of factor., for converting inch-pound units of measurement to

metric (SI) units; is presented on pale x.

S-
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a random relationship between existing soil layers 3-4-5 and backfill
soil layers FZ-I-2-6-7 as the wall and its backfill move up and down.

Mandatory Used in Used in Used in See
Data List Page Where Used? SA-SP FA-FD WA-WD-UA-UD Figure

BOlL 3-4 no -- yes
ONEA 3-5 no -- yes
RRD 3-6 no -- FD -- --

SEEP 3-6 (5) .... (1) 3-1

SLID 3-9 no -- yes -- --

SPHF 3-9 (4) yes yes yes 3-1
SPHI 3-10 (6) yes yes yes 3-1
SPH2 3-10 (4) yes 'es yes 3-1
SPE3 3-11 yes yes yes -- 3-1
SPE4 3-12 no yes yes -- 3-1
SPE5 3-12 no yes yes -- 3-1

SPT6 3-13 (3) -- yes -- 3-1

SPT7 3-13 (6) -- yes yes 3-1

SSEE 3-13 (7) yes yes -- 3-2,3-3
SOLP 3-14 no yes yes (2) --

SST 3-17 yes -- yes yes 3-1

or yes yes yes yes 3-1
SSHC 3-18

WGHT 3-18 no yes yes yes --

NOTES: (1) ELWT, ELWH, ISLC are optional; KRACK has a default value;
HGSW and ISFT are not used in these modules.

(2) NPPD, RKH, RKV, CFRA have default values; IFWOC, NODE,
and IFSOM are not used.

(3) SPT7 data will be assumed to be also for SPT6 if SPT6
is not entered. SPT7, in turn, will be copied from
SPE3 if SPT7 is omitted.

(4) Soil layer 1 is assumed over all of the heel unless SPHF
or SPH2 is entered for soil below or above soil type 1.

(5) SEEP is mandatory only if water exists.

(6) Soil properties from SPE3 are used for layer 1 (SPHI) if
data list SPH1 is omitted. Similarly, SPE3 values are
used for SPT7 if SPT7 is omitted. This is true only if
modules FA and FD have not been run. If PHI and COH are

changed in List SPE3 after modules FA or FD have been run,
then lists SPT7 and SPHI may he needed to change backfill
soil properties.

(7) List SSEE is needed only for design (module FD).
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3-3-2 Soils and Seepage Data Item Definition s:

List Variable Default

Name Name Units Value Defiuitiou

BOIL Boil contrei data, optional

ELSPT ft 0.0 El-vat ion Of tIP )I- impervious

sIImet pile %,t:t§ wall below center
of key. In jale FA (and FD), the

prC;ence of t.,- Iata item variable
will cause the , ro ram to calculate
and prilnt out ti, average creep
ratio to the k-' *rt fiie

CRNIN ratio MinimuIT. alowbl creep ratio. In

module FA ( N F .I, the presence of
this data item wll cause the pro-
gram to calculate and print out to
the report file the hihest ELSPT

that will satisfy the CR-MIN limit

IPATH 1 or 2 1 Controls th. location of the creep

path portion between the bottom of
effective 1L n1 :th of sheet pile and
the end of the toe:

1 to select the path that includes
a line along the toe-side face of
the sheet pile, key, and bottom of
the base:

...............

OR

(Continued)-4I
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3-3-2 Soils and Seepage Data_ -I-tem. Ihmt i-nn-s (on-t iiniu I):

List Variable Default
Name Name Units Value Definition

SEEP ISFT 1-4 1 Option 1: Thc lint ol creecp calcu-
lations are as dcscri hd in
EM 1110-2-2501 and as illustrated
and discussed in dttail in Ex-
hibit H for sliding and Exhibit K

for overturning of the Program Cri-
teria Specifications Docu.ient.

This is the default option for this
control. Its action combines with
the heel earth crack control (KRACK)
to determine how the pressures are

determined. When i ' .-,hrwn on.
:agc 11-(, for IRIT - is toward

the toe from point r ( ,-1o'wn in
Figure 3-5 on page 3-39), only the
effective portion of the base width

(between points 5 and Z) is included

in the creep path and in sliding 4
adhesion strength. In this case, the
toe-side face of the key will not be
included either if ISFT = 1. To have

this face of the key included in the

creep path, use a value of -1 for ISFT.

Option 2: Perched water table. Any

load case(s) will use the water elevation
over the toe for weight and horizontal
pressure above the toe only. Uplift

will be hydrostatic, based on the water

elevation over the heel. This would

be selected by the user for a channel

with an impervious floor:

psf 938 psf

938 psf
uplift

(Cont jtted

1-7~



3 -3-2 Soils and -Seepage- Data Item- lDci ijtu ,W (Cmnt imwntnI

List Va riablIe De fau It

Name Name Units Value :hinitwro.

SEEP ISFI'>;'

hetit adi t,-e. A i rt wi 1 1t a linear
VaIr i 3t III 1'('I' C t- icel anrK toe

OPVC)rK 111. 11 serJ

b2, fJ4iT 1 93 s938 Psf

pressurt- nbr~.'t 'i, >ls k w ill be
livdcrostatic ) rtrs stircs calculated frm
the input water elevations. Uplift
pressures will be itl!mut data for
alialys is oly;v vill bre usdas zero

For desigil

(Cont imeb I
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3-3-2 Soils and Seepage Data Item Definitions (Continuvd):

Is Variable Default
Name Name Units Value Defini't io

SEEP ISFT

625ps 938 psf

Values as inputted by user
for analysis. May be zero
as described in paragraph
S-15e of EM 1110-2-2501.
Will be taken as zero dur-

ing design. Use array FV
in data list HSPV to input
these pressures; to cancel
these pressures, use this
data list entry:

HSPV LC I C

KRACK 1 or 2 (l)* Option 1 (default for floodwalls)
is to have a vertical crack in the
earth cover over the heel (see
page S-9 and paragraph S-15a on
page S-18 of EM 1110-2-2501). This
eliminates any active earth pressure
at the heel (module SA) and enables

the use of W3-W4 surcharge pressures

(Continued)

This and other reference numbers given in parentheses in this table

refer to notes listed on page 3-20.
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3-3-2 Soils and Seepae Pat a Item Pet ifit on; ( ont inued

List Variable Default
Name Name Units Value Pc f i it in

SEEP KRACK i:1t i, (! t lt ,

Io'cl I. "!'his (nA F I ': e t ti , ,t h
r- tre and ,i- , i I II

SLID LC 0, 1-10 lid as umbt,' :

NSLIDE 1-4 (1) I to nse F!". 11. 1- :r .r -

t ion Me t ho ( ,'aIu t Ir T-C I ini:
walls) xee 1iii it o: t Fe Pro-

r t ri t ria i fe i 3t ion,
For'linen t

2 t o use the Al owal, S-t rt,n v th

Ecu iIi br itm Met hod %, i h
c/ (FS+2c ' , 11 ial -to *:: ibit

I :- ti: lro4ra: : Cr t, riz S:i,,,,- icat ions

ot,(3uime nt (defaIt a r t , a Is)

a . 6( Allow Ii Strength I
i. " i c' = c/FS,

a, rordin, a .i, of the Program

CriLeria Specifications Document. Tni <:

conforms to the sense of ETL 1110-2-2f,

June 1981

not : ,.. ' r raph

FSMIN ratio 1.5 for .Minimum allowable factor of safety
flood- against sliding [force ratio for

walls; NSLIDE = 1 (or NPPD = 5 in data
2.0 for list SOLP); allowable strength ratio

retaining FS for NSLIDE = 2 or 31. (see

walls paragraph 3-2-3)

SPHF See notes (10), (11), (12), and (13)

LC 0, 1-10 Load case number (see paragraph

2-6-6)

FZTAH ft 0.0 Thickness of filter zone at end of
heel, measured vertically up from

base of slab (top of key if key is

at end of heel)

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default

Name Name Units Value Definition

SPUF PHIFZ deg 0.0 Angle of internal friction (2)

COHFZ psf 0.0 Cohesive strength of filter zone

(2)

CAMASF pcf 0.0 Unit weight of filter (including

weight of water if submerged) (2)

RKAFZ factor C Active earth pressure coefficient
for filter. Will be calculated
from PHIFZ if not defined and if

IFWOC = 2. Will be ignored if

IFWOC = 1

DELTAF deg 0.0 Wall friction angle for pressures

on face of stem

RKAEFZ factor C Mononobe-Okable earthquake active

pressure factor. See Chapter 8 of
the Program Criteria Specifications

Document. Dynamic Ka needs RKH

and RKV from data list SOLP if it

is to be calculated. Will be ig-

nored if IFWOC = 1

SPHI See note (10) and note (6) the

table in paragraph 3-3-1

LC 0, 1-10 Load case number (see paragraph

2-5-6)

PHI1 deg 0.0 Angle of internal friction (9)

COHI psf 0.0 Cohesive strength (9)

GAMAS1 pcf 0.0 Unit weight of soil (including

weight of water if submerged)

(The list may be terminated here if defaults below are OK.)

SPHI RKA1 factor C Active earth pressure coefficient.

Will be calculated from PHIl if not

defined and if IFWOC = 2. Will be

ignored if IFWOC = 1

DELTAl deg 0.0 Wall friction angle for pressures

on face of stem

RKAE1 factor C Mononobe-Okabe earthquake active

earth pressure factor. See

(Continued)
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3-3-2 Soils and Seepage Data Item Definitions (Continued):

List Variable Default
Name Name Units Value Definitiotu

SPHI RKAE1 Chapter 8 of tne Program Criteria
Specifications Document. RKAEI
needs RKH and RKV from data list
SOLP if it is to be calculated.
Will be ienored if IFWOC = 1

HCMIN ft Minimum allowable earth cover over the
end of the heel, measured vertically.
This is used as a constraint in modu!c
FD and is compared in module FA. It

is ignored in modules SA, SP, WA, WD,
UA, and UD

SPH2 See note (10)

LC 0, 1-10 Load case number

ELTS1 ft - Elevation of top of soil layer 1.

Soil layer 2 need not be included
if it is the same as soil layer 1

PH12 deg 0.0 Angle of internal friction

COH2 psf 0.0 Cohesive strength

GAMAS2 pcf 0.0 Unit weight of soil (including
weight of water if submerged)

(The list may be terminated here if defaults below are OK.)

RKA2 factor C Active earth pressure coefficient.
Will be calculated from PHI2 if not
defined and if IFWOC = 2. Will be
ignored if IFWOC = 1

DELTA2 deg 0.0 Wall friction angle for pressures
on face of stem

RKAE2 factor C Mononobe-Okabe earthquake active
earth pressure factor. See Chap-
ter 8 of the Program Criteria Speci-
fication Document. RKAE2 needs RKH

(Continued)

The default calculation for HCMIN is (3 + O.I(ETS-ESHW) - 5.0 and is

calculated separately for each load case if the default is requested
and the wall is a floodwall. The default value for retaining walls is
zero. If a value is inputted in the data list, it will be used for
all load cases.
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f. All situations with OMEGA greater than zero also inclUde the
resisting force of the parallel component of the weight of
the neutral block, along the inclined failure surface.

g. Users should consider the impact of ETL 1110-2-256, 24 June 1981,
"Sliding Stability for Concrete Structures", when selecting
their values of NSLIDE in optional data list SLID.

NSLIDE = 1 is the default action for retaining walls. Its action
is described in para 2-5-1 of the Basic User's Guide, page 3-10 of
the User's Reference Manual, and Exhibit H of the Program Criteria
Specifications Document. It is based on ETL 1110-2-184 and uses
a limit state force ratio.

NSLIDE = 2 is the default action for flood walls. Its action is
described in para 2-5-2 of the Basic User's Guide, page 3-10 of

the User's Reference Manual, and Exhibit I of the Program
Criteria Specifications Document. It is based on EM 1110-2-2501
and uses allowable soil strengths in force equilibrium.

NSLIDE = 3 is available in the program through use of data list

SLID, to conform to the sense of ETL 1110-2-256. See Exhibit J
of the Program Criteria Specifications Document for a description
of the action when NSLIDE = 3. Data list SLID is described below:

SLID LC NSLIDE FSMIN

where

SLID = name of data list

LC = load case number (1-10, or 0 for all cases)

NSLIDE = 3

FSMIN = minimum factor of safety on material properties,
for design, using:

C C ultimate
allow FS

tanNS tan( test)
allow) FS

See para 9, page 20, of ETL 1110-2-256 for suitable
values for FSMIN when NSLIDE = 3.
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3-4 SURCHARGE DATA

3-4-1 All Surcharge Data Lists Are Optional:

a. All surcharge data lists may be used in mod,;le5 SA, .;P, FA,

and FD.

b. Surcharge data lists SCFD, SCFH, and SCWH may be used in

modules WA, WD, UA, and UD.

c. Surcharge data lists SCFV and SCWV are not used in modules

WA, WD, UA, and UD.

3-4-2 Surcharge Data Item Definitions (See Figure 3-4):

List Variable Default

Name Name Units Value Definition (See Note 1)

SCFD Vertical forces on concrete

LC 0, 1-10 load case number (see paragraph 2-6-6)

PVS lb/ft 0.0 Line loal centered on top of stem

PVB lb/ft 0.0 line load on base slab at X coordinate

value T)VB from vertical line through

the basic working point

DVB ft 0.0 X coordinate from basic working point

to PVB. Negative if PVB is on toe

SCFH Horizontal forces on concrete

LC 0, 1-10 Load case number (see paragraph 2-6-6)

PHI lb/ft 0.0 Line load at elevation ELPH1. Must be

negative if on toe

ELPH1 ft -- Elevation of force P1I. May be at any

elevation on or above bottom of toe

PH2 lb/ft 0.0 Line load at elevation ELPH2

ELPH2 ft -- Elevation of force PH2. Must be above

base, on stem only

SCFV Vertical line loads on soil surface

LC 0, 1-10 Load case number (see paragraph 2-6-6)

PVl lb/ft 0.0 Line surcharge at X coordinate DVI

DVl ft 0.0 X coordinate at line load PVI. See

note (2)

(Continued)
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3-4-2 Surcharge Data Item Definitions (,Contin.iied_):

ifst Variable Default
Name Name Units Value Definition (See Note 1)

SCFV PV2 lb/ft 0.0 Line surcharge at X coordinate DV2

DV2 ft 0.0 X coordinate at line load PV2

PV3 lb/ft 0.0 Line surcharge at X coordinate DV3

DV3 ft 0.0 X coordinate at line load PV3

PV4 lb/ft 0.0 Line surcharge at X coordinate DV4

DV4 ft 0.0 X coordinate at line load PV4

PV5 lb/ft 0.0 Line surcharge at X coordinate DV5

DV5 ft 0.0 X coordinate at line load PV5

SCWH Horizontal pressures

LC 0, 1-10 Load case number (see paragraph 2-6-6)

W1 psf 0.0 Pressure on any portion of stem above

finished grade

ELWIT ft -- Elevation of top of WI. Must be be-

tween the top of stem and ELWIB

ELWIB ft -- Elevation of bottom of WI. Must be

below ELWIT

W3 psf 0.0 Pressure at finished grade elevation

over end of heel. See note (2)

W4 psf 0.0 Pressure at bottom of key if key is at

end of heel (KFLAG = 0) or at bottom

of end of heel if no key or if key is
under the stem (KFLAG = positive)

SCWV Vertical surcharge pressures on soil

surface

LC 0, 1-10 Load case number (see paragraph 2-6-6)

WT psf 0.0 Area surcharge, over a portion of toe

only

WWT ft 0.0 Width of WT

DWT ft 0.0 Horizontal distance from basic working

point to stem-side edge of area cov-

ered by WT. Always entered positive,

over toe only

(Continued)
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3-6-4 Wall Geometry Data Item Definitions (Continued):

Variable Default
Name Units Value Definition

BW2 ft (1) Maxinum value for BW in module FD. Also
needel for allcwable bearing pressure inter-
polation in modules FA and FD. Must be
larger than BWI

BS ratio 0.0 Base bottom-side slope, BS vertical to 1.0
horizontal, 0.0 = level

BS1 ratio 0.0 Minimum value for BS in module FD

BS2 ratio 0.3333 Maximum value for BS in module FD

BASER ft 0.0 Base horizontal radius defining trapezoidal
plan, measured from basic working point,
positive over heel. Base is always 1.0 ft
wide under the basic working point. 0.0 =

rectangular (infinite radius)

TMINB in. (3) Minimum allowable base slab t . See

paragraph

Key Description

KFLAG 0 or 1 0 if key is at end of heel;

1 if key is under stem

DKEY ft 0.0 Key length, measured vertically along heel
side

DKEY1 ft 0.0 Minimum value for DKEY in module FD

DKEYZ ft (7) Maximum value for DKEY in module FD

BKTF ratio 3.0 Toe-side face batter, 1.0 horizontal to
BKTF vertical

WKEY in. TMINB Width (thickness) at bottom of key. See
note (12)

Heel Description

HEELT1 in. (8) Thickness at stem. See note (12)

HEELT2 in. TMINB Thickness at end, not including any key. May
not be greater than HEELTI

HEELW ft (9) Width (horizontal projection). See
note (10)

(Continued)
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3-6-4 Wall Geometry Data Item Definitions (Concluded):

NOTES: (1) Required data item with no default value or default cal-
culation procedure.

(2) Will be calculated to be as large as possible. See
Figure 3-6.

(3) Calculated by program.

(4) See paragraph 3-6-2a(i).

(5) Note (1); must be below top of soil layer 7 as defined by

data list SOLT.

(6) Three fifths of ETS - BTE1 or, as determined by module FD,

between BWI and BW2.

(7) Default value for a floodwall is 0.8 of ETS-BTEl if KFLAG is

defined or 0.0 if KFLAG is not defined.

(8) Default values:

a. TMINB.
b. Top of heel must not slope down toward the stem.
c. Set at top of toe at stem if IBSAME = 1 and if it is

strong enough.

(9) See paragraph 3-6-2a(3).

(10) Program verifies consistency of following equations,
within 0.01 ft, or calculates values to complete the
equations:

BW = TW2/STR = TW2 + (TSTB/12.0) + HEELW

(11) May not be less than TMINS.

(12) May not be less than TMINB.

(13) When a single batter is desired on the heel-side face of
the stem, use HSTPH = 0 and HSTPB = anything and use
HSBPB for the single batter.
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8-2-3 Concrete Data Item Dtfinitions (Concluded):

Data Variable Default Value
List Name Units :yulic Nonh drauI ic -D )finiLion

STLD MAXBAR ASTM 11 11 Maximum bIar size
size allowed by user

number (3-11, 14, or 18
on lv)

SPAMIN in. MAXBAR's Minimum acceptable
diameter x 2 clear spacing for
or MAXBAR's bar size entered for

diameter + MYXBAR

2.25, which-
ever is
larger

WGHT GAMAC pcf 150.0 150.0 Unit weight of
concrete

GAMAW pcf 62.5 62.5 Unit weight of water

NOTES: (1) Ec is calculated from the expression in paragraph 8.5.1 of
ACI code 318-77: Ec = (GAMAC5.0) 5  33.O/FPCON it

(2) FSTLMX is taken at one half of FYSTL for nonhydraulic
structures.

(3) IBSAME generally defaults to zero but will be used as one
for analysis of a level base of default thickness.

8-3 OUTPUT. Output information is placed in data lists WLA, WLAB,
WLAH, WLAK, WLAS, WLAT, STLB, STLK, and STLS.

8-3-1 Data Check. The data check procedures at the beginning of

module WD perform a variety of checks to make sure that enough
data items have been defined to enable the program to:

a. Establish the concrete dimensions with enough accuracy for
the program to be able to compute the total forces from loads
in the form of pressure diagrams.

b. Describe the outlines of the various pressure diagrams (seep-
age, passive pressure, vertical earth and surcharge pressures,
ets).

The questions and printout statements possible during the data check are
numerous and varied. Care has been taken to make them self-explanatory
and to allow interactive recovery where feasible. Where it is not
feasible, the module aborts with a message telling the user what to do
in the executive phase before trying again to run the module.
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8-3-2 Wall Geometry. The wall geometry established by module WD is
reported in two ways:

a. A table of analysis geometry data lists is printed in the
format shown below. The wall is the one described in
Exhibits K-L of the Program Criteria Specifications Document.
The table is printed to the time-sharing terminal and the
report file:

# DESIGN SUMMARY

WLA ETS TW2 STR HEELW
100.0000 5.600000 0.4000000 8.700000

WLAB BW BS BASER (LIST=WLBR) e
16.30000 0. 0.

WLAH HEELT2, HEELW HEELTI
18.00000 8.700000 18.00000

WLAK KFLAG DKEY WKEY BKTF
0 5.700000 18.00000 8.142857

WLAS TSTT TSB TSTB HSTPH HSTPB
18.00000 0.1935484 24.00000 0. 0.
HSBPB

0.1935484

WLAT BTEI TOEHT TS2 TWI TS1
83.00000 18.00000 100.0000 0. 100.0000

TMINB TMINS
18.00000 18.00000

A value of -.1234E30 means that that item is not defined.

b. A table of wall corner coordinates is printed to the report
file. This table is illustrated in paragraph 7-4-2d(2) and
is also available with the LOOK XY command.

8-3-3 Reinforcement data are printed in the report file in tabular form

as shown in paragraph 7-4-2d(3) for module WA. This is also
available with the LOOK command for data lists STLB, STLK, and STLS.
Reed paragraph 7-2-2a(5) about editing the reinforcing steel description
produced by module WD Lcfore running module WA to analyze that
description.
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11-3-2 ACPS:

ACPS LC LOC HS(LC,LOC) EHS(LC,LOC) YVS(LC,LOC)

LC = load case subscript (0 or 1-10)

LOC = location subscript (1-68 maximum)

HS(LC,n) = static horizontal lumped force on stemn, at YVS(1.C,I),
lb/horizontal ft

EHS(LC,n) = dynamic horizontal lumped additional force on st 'r', .at

YVS(LC,n), lb/horizontal ft

YVS(LC,n) = elevation of HS(LC,n) and EHS(LC,n)

YVS(LC. 1) HS(Lc.1) F4S (Cc, 1)

YVS(LC,2) HS (LC, 2) EHS (LC, 2)

-. NOTES:

1. Intermodular transfer of intermediate answers:

a. Top element (Loc - 1) is at grade on wall.
b. One intermediate element (LoC - 2 through

. last - 1) at each node (see NODE and IFV0C

- in data list SOLP in paragraph 3-3-2.
C. Bottom element (LOC -last) is at baie of

st em.

2. User-defined input:

a. Elements may be at any convenient eleva-
tions, but the LOC subscripts m~ust start

atIand be in order.

* . . b. The first element not used mu~st have
YVS undefined.

3. See note 2c for datas list ACPH (paragraph
11-3-1 ) for a warning about us, of datas Iist

Data List ACPS--Arrays HS, EHS, YVS from Modules SP, FA
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11-3-3 SPH and Bilk:

8PH LC N IRLT(LC) EPBW(LC) WB(LC,IN) HB(LC,N) EHB(LC N) FHB(LC,N)
BPV LC N IRLT(LC) EPBW(LC) DB(LC 'Q VB(LC,N) [VB(Lc,'-4) FVB LC,14)

I l = Io, d ,, ,, -su:, ;c r i jt k 0, I-1u

N ba ond codu, pusc it I , 2)

1 RIT LtC r e rulI t allt locAt ton cod" (-1, 0, or i-1)

H ?BW (1.0 eftective porLion Of base witU t

See paragraph 11-12. Array VB(LC,N) contains the total bearing

pressures calculated by module FA.I

a C I t po n z 
tr-

at3 poir zoiona net --lz .LrtjiJ

Vaue() E for weidt lod ,,c

=VB ()for applied for os vertical (sec, array V)
=EVB ()for vertical v.orrhquakL, addit joneil pressures
=FVB ()for uplift

Data Lists 3PH and lPV--(atncral Descripti~on.

The coordinates of point Z (XZ and YZ) are shown. in the report file from

the overturning computations in Module FA.
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12-5 SUMMARY OF DATA LIST CONTENTS (Continued):

Da ta Data

List item_ Units. -- Definition
'IE EP W.2tepr 0 leV.3it olls '11d sEtfi u

LC F A CH LOAD CASE NUJMFR (I1 0( OR 0 F (lb- At- 1 (14l1!A<F
FL-UT FOOT EL-CY OF WATE~r I I7AFFL f1fFR irif.

K LUN 1lOT ICLI IV OF WAIT ki 1-I'V L I II I III I '(4411 '1 1 1- F44 TA :

HG Sw SUIL!;U WIHY I'IIANSE 1131 TI)H 141 ii I' 'wTIF

T~iIC 1I I EACH 00A i'A45f A1 'AlkArTI (:1, .- )1~ A i

tSr T 1' 3 4 1. F2.1 I. fll 1 m0< ryl~ t rnuv iW, I.1 IlI
Nr<AC I I I: FOR CNACK U.,, WWI) 11121k Ill I I_ of., Atl .i ; It

"II ~ ~ ~ G L11111 C001 It'b 04c't i r 1 . -O ivo(INI!

ICf Ai-AE It LOAD 1451 NliMH I , -11) ()iN k, I11 tit .1~ I L'u 'A SI

NSLE[DE I123A4 1 12. i. IlON 4 FU)R ';I EI1 N( 1~ ('0ii ' ATIi(Nr Ik ri 'It> T11I

F SHIN RAT ITO MINIMUM FACTFIR (IT- '((Al VY All3h NI! 'd I ('I NI

501! So~~~~IEs des a ull e ."
L: C, F AC H L (lAD CASt Nit imFFR (1 I o rill-,? r or, )I mAE'I

IF WO, tIJR 1 F OR INI'REM NUIL W14113i- METI Hill' Ilk' F~tli4 (1111IJ14 M
NOriL E ACH NUNRER OF N1-4110E TO U51l WHF N 11 Wflf' I & 1I 4h

I FSCIN IORZ1 1 F OR S INGLE WEDI- TRNI Al STINT ACT F Cll M Nif! I_ iF
1-WPt' 1-5 OVERTURNI[NGl AIo I E 1 i2-I iIF 1IIT6 510" f'11 I RULT
RNH RATIO I-ORE? EAR Ti lUAN' AlTEr- kAl TON I Al fl
(<NV RATIO VER T EAR THQIAKE MACCI: L ERA! IJON( F AL! IHR
CFMA RATIO ACTFIVE FREViJRIF MOMENT ARM FAl T0T, Of' ARC IAiIr; C-ASEw

SRI .3 Soil1 rnper ties, exist soil 3 au 3 -ji, I6
I-H f I ETS ANGL.E OF 1 NI ERNAL FkRtIO IT ( fuN 'Iii I 'AtYi 1;3
LCaRS PS F CONES IVES TRENII TH Of 5;01 L I A Y1 N 3

OJAiMAS3 LHi/CF LINET WEIGHi (IF 9'11 LAYIEl 3. AT lt'i, IF Pff1 W Wr
PHI 133 DEGl MAX ANGLEI (IF 'A. 11.11 NI, r R I f I IIN (IN 'Ji 'E I AHl N

ADH!.3 F1151 S1111NMC APHI-'( [E E R NI-1 tIi I'ii i .AYE R -.1AI4F'3TN 1F AL L OW iIRNF5 i 1.J !511<1 lld-,I iI f Y cA.i
A11141' ;IAN I- f ALLIOW E'RNII(3 55 I WIIl 'I I Al' ' 3 NMA L kI r
AIl' F W Il ALI 014 IRN( i07 'N4)SLIR [ii ll l 3, 14 11, Tit45
AlFiP.1W F";F ALLOW 14 N UN F RI l

t
dRE T41 ii FIl I AY' Ic 3 L4 HI 1-4ASI

1-.1 1453 Ff111 F LF VAT EPIN ('IkRLcIF'ONTI illJ Tit All01314N Alit, ,1 O

SF1r4 ,iII TI-( ern I't i -'... I -,IIIIi, I1( 'o t I Ii 1 4
I. F )1F 111 1:112 ilV It ll>tti ill S it I i tN
l'H14 T'FCG ANIAL li (1-INT'I, NAl- I R1l I II L I I ' I
i'O]14 ISI-- T0I IFSIvI' i;I i<l'iiTi OF (11- f I ,El. 4

i;AMA5;4 L B/Il. (INET WEV41 EI; IT ,(,III1 I11 (iii A, ,.)Ill(ft.., I,4 (I41w
I-II1E1N4 111, G MAX 414131. 01 'i III EN(Ji I <ICT (INk IN '6O 1 ,
Alit154 I -F (0. El' NO Afl-4Il'jV ii- 'T I Ni' TI I F1- < (111 St . Al~y I:
01114? N P 111 ALI iTW Y-ARN1iG 1 51 TOPll-' ill Ail' I1. 041,'l 11I 14
o I'4 P N ALr A I OW T41 'NGt I'i'I'';,U' 11 1 11 f FT (11 I1 '1y I I A. ' \3 1 4 11 421

A10 4TW -Ii AL.- 1 . 1111 "A B N 1 1-1, r" E< I or'11 1i i 1i ', 111't,,

I IT'-t4 PI AUT JLI- 0W I TR O ill fit I~~ Al 'il N I

1 AMAI';4 I. Olt: i I F 1 1 1 1 TO i Ill 1I1 I fA: R 1< ' Il'I ' ' iIIIIl 4

1HlI 5'. Ill 13 MAXI 1 111 IllI IM J E 1 1N 1 1 U -111 I N I I I., I At

A MAHC 1 . 1 SII N I t AWI I C~i 10- 1 1, V4 01 k 1 1 1 -(' 1

PIIt'T IF'G A All 01 1 -TFN It '4I <1 N IIPI' I N I N 1 1 'I_ I '14i 1 .4

(1f11'5SFN : 1-SIR ALI (I[14 IA (it-I FI 'j' I.- ;I I ' 1 Ai l '- S N, -cI VA
APTW I N F Al- LOW I(NI 1I" t51 IRE ll 1( 1 iF I I N 5. )WI I iALJ .1

A114WN f"I AlI W 1 04e G'<I II'.'.l Y i3 1: 14), Ill I wo (''3 14(1 1(
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12-5 SU10IARY OF I)ATA LIST CONTENTS (Continued)

Data Data
List Item Unit -s De I i 1, 1t irun

Ic AC? I AT'D CAC.E N1JMPVEF& I 10 iOh ' ' F tI Al ('I

A141 1 ; NGLf Of N f RNWl f rI 'IN ':) II Ii 1

1:0-1 FS flIfE S IJ VV 9 l L-NGIH 11II fl ' AslI
(; M ' I r ' IIN I I WFI C',1I f1 1 1 1r 1 A~l I y ~ 1 I AT I 1 f '1 I Iq ;.I1 I I
K )I o I ') T I '.1 F I )I" 114 li ' IIRI I f I - q I; ' t ! p )I t .

I Asl l II I t1*Tl4(QI IAtF tsr 7 .,. ,alT. F 1 11 1- 1 1i ! -IN!
IIMIN [0ll M INII4JM END OF 'iEEL EARTH COVER CHECK VALUE

IrLII I fll I I J'? V E NU T4 I T0 01 -1' 'f I , I eIY or 1c
1 L1 'I F fIl I IT._ Of IN T1) LI '~ ~ 1,,yF I .II 'N

IN I4 I ' N I W1) I i l N A ')I ' F : I I I N 14' 11T I Ti I W I I

II's IFtlI At' I IV I I AR'fl 1,1I IRI f III I Il!I N I I II,-[OIL AT
OF L It. [it13 WALL I-R'? I [fIIIN oN,;, I I nh 1rot1 i ? A'mt I lOP F14'3' Rf4
1< KAt- 7 [ A T IC! r AIRTHOIIAkF Af-! [V f FITHI 04 f-f 'iiR f [HE NT

oIl I rrcr,et:,t res t Il *.,Ffi i'd'. nvriv
L-I: F ACH [.(iAr, r~q? NI imiriI? I i1 o l ' A '.'01

I 1TA-I I ()n'! If 1 < '(INE I H I'KNI ' I 4 ) ' I~F .
'I ! [in; AtNGLL (ilT IN TEFRNAl. 1 I Uf I ON. I I I I I, ZiINE

(PHI.' 1 "'31 0 'IF)IS IT SITIRENT! 1 'If I IL? 1- 7 'lINE
f 4tsMAItX 1- E1/r'l IN!? WE IF,4 [l It 1 TI ! R U(NIL 5~s! 'jI ? li ' 6 II IBE : OW1 IT

F~'tT/ RP 110 ALT1VE P<f'F*3JILFT CPI 17 i1 [I 1 N IP(614 '11 T[ R ZONI:i
OFE LIAF 0IEV WAILI I-R[T1IIN AN(I i Prik' iliiLIii A (CII . I ILL13' 70N
RNAFF? RATIO EARINOUAKI: Af~plT rVT IzR'? Ij MACIF F? I ( IP, (IL TVIkI .'

4
NF

I C A~ol; I hot CA, E NLijm~iA 1- 10, ilk-F)rn ''I: I OLA[I C AqtFU
PH416 [tI; AN'II*I EOF IN; ItNA' rkll'? i(N M I I L'I
(,0N i''. - f.IHE V 1 "E (TLMN Il ii 11 'oll tLAC' _ ER .

llAe MA;' 1 ;/-r IINT? WIIIUP;T F J (I11 . I AYI k< ,,, 'IArTFF'AI Ell Fift W W '

1, A4 I' fl I 7 m ,A!A I 3N tI 1 41 El I, 4?1 ' Its -)['f I" $I-' I I E Fi ('041 1

III,( r 11 F I (IF? iI TINA PlO f'11)1 I' I N I Fl 1 ̂ Iy tI ll 'i L

1115, ;I? I ['I1 ifTV SIALN(I O~iMF FrlL fY1 k lT 3!((F . '

iIL A;I4 F4(I ] lUI W"(30411 ,I II .I [ 1 N c'. ';71P 1 10.1 I IHE Ft SI' IW

(IFf F ''r IOOT IH IJ l IPAI L [Tl (Q fl< Ii III I '- ([E IlI

HS115H4 IV XI ICX (T IRDI NPl ';IU Wl Ll 1 ' YI1NtI F I TZl IN! E4 .L lI I('I

(Continued)
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